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Morgan O’Brien heads ‘Nextel Peace Corps 


Nextel: I hope you'll write some- 
thing nice about us for a change. 

MRT: We'd like to. 

That was our witty exchange 


with a top-level Nextel Communi- 
cations official at the APCO Inter- 
national closing banquet on Aug. 9 
in Salt Lake City, about an hour 
before Nextel’s vice chairman, Mor- 
gan O’Brien, spoke to a dinner au- 
dience of delegates and guests. 

It’s true that we haven’t had 
much good to say about Nextel. 
We’ve written about alleged per- 
jury by one of the company’s attor- 
neys in a licensing matter; alleged 
irregularities in the grant of li- 
censes for thousands of frequencies 
to a Nextel merger partner on a 
Saturday at the FCC’s Gettysburg, 
PA, office; and the employment by 
Nextel of former FCC officials (at 
six-figure salaries plus stock op- 
tions) who made decisions favor- 
able to the company during their 
government service. 

Nextel boasts of using spectrum- 
efficient technology to serve eight 
million customers on SMR spectrum 
that the company estimates might 
support one 
million ana- 
log dispatch 
customers. 
We dispar- 
age the same 
“accomplish- 
ment” because Nextel doesn’t use 
the spectrum to offer the low-cost 
dispatch service on which business 
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and industry rely. 

Analog SMR operators offer the 
low-cost dispatch service, but 
Nextel continues to buy their sys- 
tems and convert them for wire- 
less telephone service. (At least 
one other digital SMR offers low- 
cost dispatch, too, but Nextel 
seems about to gobble it up.) While 
possibly uplifting the wireless 
telephone business, Nextel has 
made access to affordable radio 
communications tools more diffi- 
cult for business and industrial 
dispatch users. 

Those are some of the things 
we've had to say about Nextel. Is it 
any wonder the company’s media 
representatives and senior man- 
agement stopped returning our 
calls several years ago? 

Until the subject of 800MHz in- 
terference came up. While covering 
news about interference from a 
Nextel cell site that blocked recep- 
tion of truck drivers’ radio calls at 
a recycling company’s office, we left 
a phone message with Nextel. Just 
routine. Didn’t expect a return call. 
We were surprised and pleased to 
get one. The Nextel representatives 
to whom we spoke didn’t want the 
story to run, but it did, on our Web 
site, with their comments included. 

Nextel is secretive. That’s the 
company’s right, of course. For ex- 
ample, it signs SMR operators to 
non-disclosure agreements cover- 
ing system retuning projects and 
system buy-outs. It won’t talk much 
about actions it takes that affect 
dispatch users. 

Refreshingly, Nextel is more 
open when it comes to 800MHz in- 
terference problems, at least when 
public safety radio systems are in- 
volved. Morgan O’Brien stepped 
right into the lion’s den to tell 
APCO members that the leopard 
had changed its spots. 

O’Brien described Nextel as ag- 
gressive and territorial and its le- 
gions of lawyers as well-trained, 
well-disciplined, battle-tested and 
not afraid of hand-to-hand combat. 
He went on to explain that, when 


it comes to public safety interfer- 
ence, the situation calls for the op- 
posite of the warlike tactics for 
which Nextel is known. 

“’'m here in a new role, which is 
heading up the ‘Nextel Peace 
Corps,” O’Brien said. 

At his request, Nextel’s board of 
directors has placed O’Brien in 
charge of resolving interference 
with public safety radio communi- 
cations systems. Short-term, that 
means reprogramming Nextel cell 
sites. Long-term, that means retun- 
ing public safety radio communi- 
cations systems to frequencies as 
far removed from those Nextel uses 
as possible and practical. 

Nextel will codify its long-term 
solution in a pleading before the 
FCC scheduled for submission in 
October. At most, public safety 
agencies, directly or through APCO, 
should submit proposals of their 
own. At least, they should file com- 
ments when the time comes. 

O’Brien: “This is the beginning 
of the process. You may find me 
annoying for my persistence. You 
will learn to trust me and the 
Nextel team that our motivation is 
the same as yours. We have the ut- 
most respect for the mission- 
critical nature of your radio sys- 
tems and the importance of our 
participating with you to make 
sure it continues.” 

What O’Brien said is good, yet 
our advice is summed up best in the 
words of President Ronald Reagan 
in connection with nuclear arms 
reduction: “Trust—but verify.” 

Now, if that wasn’t nice, at least 
it wasn’t a knock in the head. Nice 
comes with evidence of progress. 


Do Lachep 


Editorial Director 
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if we didn’t have 


communications? 


Making Waves 


When are we going to get it? 


Have you noticed what is going 
on north of the border? Lots of 
hockey, hey. Yes, but the Canadians 
also seem to get it when it comes to 
interoperability. Last month’s 
MRT cover story is a 
great example, but also 
look at this month’s ar- 
ticle, “Ottawa’s Commu- 
nications Consummé,” 
by James Careless on 
page 14. 

I’ve mentioned before 
that interoperability is 
one of my pet peeves 
when it comes to public 
safety. In fact, ’'ve men- 
tioned it in every column I’ve writ- 
ten for MRT. And I will continue to 
be the voice for it. From the response 
I've gotten from some of you, it’s a 
common concern. Yet, as I look at 
what is going on in the United 
States, I just shake my head and 
start a Dennis Miller rant. 

When is interoperability going 
to become a priority? We don’t need 
another Columbine so everyone 
can wring their hands, look at each 
other and comment, “We definitely 
have to do something. Sometime. 
When someone else pays for it.” 

Yet, that is what is happening. 
Unless we educate decision mak- 
ers (i.e. state legislatures and 
Congress) nothing significant is 
going to happen. 

Education is exactly what the 
National Insti- 
tute of Justice’s 
Advanced Gen- 
eration of In- 
teroperability 
Law Enforce- 
ment (AGILE) 
is trying to do. I 
had the oppor- 
tunity to visit 
with Tom Tol- 
man and Gene 
McGahey from the Nation Law 
Enforcement and Corrections 
Technology Center, Rocky Moun- 
tain, who provided me with a re- 
view copy of NIJ’s Interoperability 
Resource CD. All I can say is this 


..how many 
more lives 
could be saved 


to depend on 
a phone cail or 
other means of 
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CD is terrific. 

The CD offers information on 
radio communications inter- 
operability and information shar- 
ing. Included are an executive 
technology brief, three funda- 
mental guidebooks, a wireless 
interoperability analysis, in- 
formation on interoperability 
projects and tests, glossary and 
acronyms guides, a Web links sec- 
tion and even a way to get feed- 
back to AGILE. 

The CD also features an out- 
standing article, “Can We Talk?” 
that is accompanied by a 14- 
minute video. Whew! Talk about 
information-packed. They prob- 
ably included the proverbial 
kitchen sink if I looked harder. 

I applaud the NIJ for this fine 
effort. It’s this kind of product that 
needs to be targeted at the decision 
makers. Getting it into hands of 
law enforcement is one thing, hav- 
ing it in the hands of the decision 
makers is another. 

This issue needs to be on the 
agenda of every decision maker at 
the local, state and federal level. 
Yet, when do we ever hear a peep 
about the issue unless some mis- 
directed kid gets his/her hands on 
a gun and creates havoc? Let’s 
start taking the Peter Finch ap- 
proach (from the movie “Net- 
work”), and tell our legislators we 
are “mad as hell and not going to 
take it anymore.” 

Sure, crime may be down in some 
of our major cities, but how many 
more lives could be saved if we didn’t 
have to depend on a phone call or 
other means of communications? 

By the way, if you’d like a copy 
of the CD contact the NIJ at 
askagile@ojp.usdoj.gov. 
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FWE 
ENOUGH FOR EVERYBODY ” 


In the Public Interest 


A more perfect union 


By Robert H. Schwaninger Jr. 


When you read this column, it 
will be around Labor Day, but as I 
write it, it’s the Fourth of July. The 
two celebrations are linked in sev- 
eral ways. 

With the Fourth come friends and 
families gathered together at pic- 
nic tables to eat and light fire- 
works—and eat—and discuss good 
times—and eat—and...Well, you 
get the picture. It’s the joining of 


Bob) ONS A pe 


GHARE, T THINK THERES 


people with a common interest, 
brought together by caring, sharing 
and dreams of a better tomorrow. 
It makes me think of the bigger 
table to which we draw up every- 
day across this country and of the 
people we have invited to share our 
dreams. In my mind’s eye, this ideal 
picnic is filled with familiar faces 
from our industry. 

For instance, there’s Peggy Cook 
from Fresno, CA, a beautiful woman 


Schwaninger, MAT’s regulatory consultant, is 
the principal in the law firm of Schwaninger 
& Assodates, Washington, which is counsel 
to Small Business in Telecommunications. 
Schwaninger is also a member of the Radio 
Club of America. 
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who loves horses, grandchildren and 
conservative politicians—great legs 
and a great sense of humor held to- 
gether with a steely backbone that 
supports a sentimental heart. She’s 
over talking about her kids with 
Brian Perry from Texas. 

There’s Sal Dragotta from Mil- 
waukee, one of the most modest 
men I’ve met and also one of the 
most diligent. You might admire his 
business acumen combined with 
his friendly chides, but I admire the 
simple, adoring way he’s looking at 
his wife. That speaks more to me. 

At the end of the picnic table is 
Cathy Sutter out of Phoenix, the 
natural center of the conversation 
between Fred Goodwin and Rhett 
Grotzinger. She sports the latest 
from Niemans and holds herself 
comfortably aloft, while whispering 
a comment that would make a long- 
shoreman blush. 

Walter Gallinghouse is talking 
to Harold O’Dell about what’s up in 
Louisiana. Both are keeping their 
cards close, but they still have time 
to lend each other a hand when the 
need arises. Their conversation isn’t 
loud, but Eddie Kneupper from San 
Antonio is drawn across the lawn 
by Walter’s warm laughter. 

With a smile that always shines 
in her eyes, Lori Barnes of Bakers- 
field, CA, quietly listens to her dad, 
George Gillam, near the ice cream 
freezer. The sense of family bond is 
tangible and gratifying to both. It 
meets the approving gaze of Dave 
Balsick from Colorado, who’s ki- 
bitzing near the grill. 

Lonnie Danchik, in from Dallas, 
is near the elm, telling tall tales to 
Bob Fetterman from Pennsylvania. 

Ann Tripp is there from Peoria, 
IL, standing tall with her jaw out and 
a half-smile across her face that sug- 
gests she isn’t just listening to Rick 
Joyce from DC, Ann’s quietly sizing 
him up before she takes another deli- 
cate bite of potato salad. 

Reg Swan from Cape Girardeau, 
MO, is permanently rooted in a 
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chair near the pool, sitting between 
his lovely wife and Steve Bandt 
from Janesville, WI, and wonder- 
ing how he can get another beer 
without getting up. 

Lou from Knoxville and Duncan 
from upstate New York are over 
pitching shoes. They’re beating the 
hell out of Dave from North Dakota 


and Joyce from Kansas. 

They're all there at my imaginary 
table, celebrating our nation’s birth 
with me. 

There's Jeff Sohn, Mike 
Eisenbrandt and Arlen Dykema. 
Chris Salgot and Sam Klein and 
Ed Whisler and the always flirta- 
tious Anna Garcia, who thinks she 
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can make Gordon Ichikawa blush. 
(She won't.) 

John Komoroski from Raleigh, 
NC, is there with his wife. John hov- 
ers proudly around her, talking 
business with Maggie Suker from 
Vermont. Maggie is a no-bull dame 
whose charm is only outmatched by 
her blunt assessment of a situa- 
tion. She suffers neither shyness 
nor fools. 

Ed Sumpf is saying something 
to Mercy Contreras as they pass a 
private joke over near the garden. 
Something about Mercy in the gar- 
den makes me think of elves. Jack 
Mitchell watches them both, but 
he’s thinking about something else, 
in his eye-aimed way, so hard that 
you can almost hear his thoughts. 

Jim Fryer is over swappin’ tales 
and swiggin’ beer with K.C. Wright, 
but both of them are playing to the 
smile on Mary Carlisle’s face. Ron 
and Pat Brasher look on with quiet 
amusement, occasionally touching 
hands that have held together a 
marriage for 80 many years. 


We the people 

My guests believe in what they 
do and who they are. Each is con- 
vinced that hard work is more im- 
portant than the hard sell. Each one 
enjoys a hymn and a firecracker and 
a whoppin’ big parade that cel- 
ebrates people—just plain people, 
not senators or financial titans— 
just the power and dignity of people. 

“We the people” is, after all, 
about dignity. Not the kind of dig- 
nity that requires black ties or big 
titles, but the kind of dignity that 
comes from working hard. The al- 
ternative is being a sneak, and that 
alternative is not a choice we'd ever 
make. We take family, church, citi- 
zenship and fun seriously. We do not 
take ourselves too seriously. 

We all know the Pledge of Alle- 
giance and the Star Spangled Ban- 
ner, not only as words, but as sym- 
bols of dreams fulfilled and sacri- 
fices to be made. To each of the in- 
dividuals who make up the chorus 
of voices that fill our industry, I 
thank you. You understand that it 
takes “We the People” to form a 
more perfect union. & 
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Receivers 

Measures RF propagation coverage 
and detects “RF Shadows”. 
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For measuring signal propagation, 
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Public Safety: ‘10-2’ 


‘Was that 336 calling for help?” 


‘Was that even 336?’ 


By David O. Dunford 


Within the small group of dis- 
patchers at the Lenexa, KS, 9-1-1 
center, everyone gets a name. 
When she started working for 
the department about 12 years 
ago, Debbie had attractively cut 
short hair, which she wore 
combed straight back. To a TV 
viewer of the 60s and 70s she was 
a ringer for Eddie Munster, hence 
the name: Eddie (Edward for 
more formal occasions.) 
Eddie was working the weekend 
evening shift with Joe 
(“Stinky”) and Jenni- 
fer (“Annie,” as in 
Little Orphan), and 
there was substant- 
ial confusion on the 
street. Officers were 
using each others’ 

radio numbers, and 

overlapping inci- 
dents on the inter- 
state were making 
radio traffic difficult to un- 
derstand. Dispatcher re- 
sponses were slowed, and 
units were asked to repeat. 

“Why can’t we have some sort of 
speech recognition system, so we 
can tell what these guys are say- 
ing?” was the general complaint. 

That’s a good question, I 
thought. The problem in this par- 
ticular case was the wind and 
highway noise on the interstate. 
Regular portable radio speaker- 
microphones seem extra-sensitive 
to wind noise, which is how high- 
ambient noise sources seem to 
manifest themselves. We've tried 
the noise-canceling microphones 
with minimal success. They are 
usually physically large, and un- 
less the talker holds them close to 


Dunford, MAT’s public safety consultant, is 
technical services consultant for the Lenexa, 
KS, Police Department. He is a member of 
the Association of Public-Safety Communi- 
cations Officials—International. You can email 
Dunford at mrt@intertec.com. 
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the mouth, the message is lost. 

Fortunately, Lenexa is embark- 
ing on a scheduled radio system 
improvement project. As with any 
decent government capital project, 
this one has been in the financing 
and funding pipeline for five years. 
Curiously, the “plan” itself hasn’t 
been modified much since its incep- 
tion back in 1997. Our main goal 
was and has remained surprisingly 
simple: provide high-quality, reli- 
able voice communications. Any- 
thing else would be gravy. Our new 
plan expands our conventional 
UHF radio system and incorpo- 
rates technology features, such as 
simulcast transmission with op- 
erational features, such as ANI or 
unit ID. 

Given current economic condi- 
tions, system price has become a 
more significant consideration for 
our small town. To multiply the ef- 
fectiveness of our project, we’ve 
spoken with neighboring munici- 
palities. Both operate conventional 
UHF systems and are interested in 
a joint-venture project whereby all 
three cities can share tower sites, 
facilities and operating frequen- 
cies. For a fraction of the cost of 
constructing a new, high-tech sys- 
tem, we believe that we can all en- 
joy substantial benefits of this 
joint participation. 

But how is all this municipal 
fellowship and technical good- 
ness going to help out the dis- 
patchers, which is where the 
“rubber meets the road?” With 
the embedded signaling included 
with many newer conventional 
radios, we intend to incorporate 
basic ANI features (signal on de- 
key) specifically to overcome that 
basic question. “Who was that 
calling?” If they don't recognize 
the voice or can’t identify the ra- 
dio number, at least there will be 
a visual display for dispatchers 
to read on the console screen. Mf 
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Save over $5000! - 
Because all call 
data ts buffered 
at each position, 
there's no need for 
the high cost and complexity of 
redundant servers. 


S a 
Cay reowts | | Meets | we | OYSLEN 
on ! el ~- ~ 


~~ ed changes 
can 
Necaove Aura Laval ‘Ua (he 10m 
lewd duende [Amo dia now be 
Peden hata made 


by users instead of expensive 
factory programmers. Levels on an 
E911 Trunk are easily adjusted. 


MODULAR COMMUNICATION SYSTEMS, 


The E911 component of the new UttraCom 2000" 
ES11/Radio Dispatch Console System comes with our 
AdminApp: a comprehensive E9LL Server Database 
(recording all call detail information), a Logging Recorder 
and a Statistical Report Generator. Over $25,000 of serv- 
er software in one built in application at no extra cost. 

The UttraCom 2000 is an all digital 32-bit Windows 
2000 NT single application system. Telcordia and NENA 
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Public Safety 


Ottawa's communications 
consomme 


Boiling down the stock of nearly two dozen radio systems to make one uniform broth 
isn’t easy. The rebirth of the Canadian capital as a new municipality brings a host of 
public safety radio integration and interoperability challenges. 


By James Careless 


ow do you make 22 radio 
systems become one? That’s 
the challenge that the 
newly amalgamated city of Ottawa, 


Canada, has taken on. 
Although old Ottawa is ap- 


proaching its sesquicentennial and 
it has been the Canadian capital 
since 1867, Ottawa became a “new” 
city this year. For several years, the 
Ontario provincial government has 
been requiring mergers to consoli- 
date local governments and to 
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reduce municipal transfer pay- 
ments. Toronto, for example, was 
amalgamated in 1998, 

On Jan. 1, 2001, the 11 munici- 
palities that made up the former re- 
gion of Ottawa-Carleton were com- 
pelled by the Ontario 
government to form 
a new municipality. 
Since being reconsti- 
tuted, the new city’s ad- 
ministration has been 
trying to integrate a 
mixed bag of public 
safety networks. 

“The problem is 
that each of the mu- 
nicipalities that 
joined the new city 
had one radio network 
each,” said Steve 
Kanellakos, general 
manager of Ottawa’s 
emergency and pro- 
tective services. “In 
some cases, they had 
more than one.” 

A further complica- 
tion was that each mu- 
nicipality had gone its 
own way when it came 
to choosing equipment. 

For instance, “The 
problem with fire is 
that you had some 
people using VHF and 
others using UHF,” 
said Garry Rolston of 
the consulting firm Lapp-Hancock. 
The Ottawa Transition Board, the 
provincial agency charged with cre- 
ating the amalgamated city, hired 
Lapp-Hancock to recommend ways 
to integrate the new city’s networks. 

“As well, many of the smaller 


towns and villages were using 
legacy systems; some of which are 
20 years old—and older—and thus 
clearly out of date,” Rolston said. 

Public safety requirements for 
the new Ottawa are crucial. The 
city has a fast-growing urban 
economy, with an annual growth 
rate of 3% to 4%. Ottawa is now 
Canada’s third largest municipal- 
ity, with 785,000 residents, and 
Ontario’s second largest city in 
terms of geographic area, covering 
2,757 square kilometers. 


Integration: an obvious solution 
All of the old radio systems that 
existed before amalgamation are 
still in place right now. From a 
practical standpoint, this means 
that “snow plows on one side of the 
street can’t talk to those on the 
other side,” said Kanellakos. The 
same can be said of Ottawa’s other 
public works vehicles, and the fire 
department, too. In fact, the only 
services not cursed with incompat- 
ibility are emergency medical ser- 
vices and the Ottawa Police. 
Ottawa EMS isn’t affected be- 
cause even though it is a munici- 
pal agency, the province runs EMS’ 
Mobility’s CDPD cellular service. 
The Ottawa Police isn’t affected 
because it already amalgamated a 
few years ago. When it did, it ad- 
dressed the integration headache 
by installing an Ericsson 800MHz 
trunked network. 
This network covers what used 
to be known as the “Regional 


Careless is a freelance telecommunications 
writer based in Ottawa, ON, Canada. His 
email address is james@tjtdesign.com. 


WWW.MRTMAG.COM 


Autry irvine, CA 92618 
(949) 458-7277 » (949) 458-0826 www.astroncorp.com 


...POWER ON WITH ASTRON 


SWITCHING POWER SUPPLIES... 


SPECIAL FEATURES: PROTECTION FEATURES: 
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MODEL SS-12IF 


DESKTOP SWITCHING POWER SUPPLIES 


MODEL CONT. (Amps) Ics SIZE (Inches) Wt. (Ibs,) 
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$S-18 15 18 Mmx6x9 3.6 
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DESKTOP SWITCHING POWER SUPPLIES WITH VOLT AND AMP METERS 
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RACKMOUNT SWITCHING POWER SUPPLIES 
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2 ea SWITCHING POWER SUPPLIES ON ONE RACK PANEL 
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MODEL CONT. (Amps) Ics SIZE (inches) Wtilbs.) 
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SRM-30M-2 25 30 34x 19x 9% 11.0 
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Public Safety 


Municipality of Ottawa-Carleton” 
or RMOC. An extra layer of govern- 
ment between the provincial and 
the municipal, the RMOC shared 
responsibilities with the area’s cit- 
ies and towns. It ceased to exist 
when the new city was created. 
However, as luck would have it, the 
new city adopted the boundaries of 


(006 1.866-4-A-TOWER 


the old RMOC. 

As a result, when amalgamation 
took place on Jan. 1, the Ottawa Po- 
lice wasn’t affected. Neither was the 
Royal Canadian Mounted Police, 
which shares some spectrum on the 
police network. (The RCMP also has 
its own network.) 

The situation begs the obvious 
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Sabre Site Solutions Tower Parts and Accessories Catalog is built with the 
same commitment to customer service as Sabre Communications Corporation 
We are setting the standard in delivery times. with most orders being shipped 
for next day delivery. When you place an order with Sabre Site Solutions. you 
can count on having the item you ordered when you need it... Sabre delivers 


Receive your copy ct Sabre’s Catalog by calling 866.428.6937 or on the web at WWw.sabrecom.com 
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question: If the 800MHz network 
can serve the Ottawa Police, then 
why can’t it serve all of the city’s 
other integrated services? On the 
face of things, that seems to be the 
obvious solution, Rolston said. 
“The police have a very extensive 
17-site network,” he said. “Adding 
channels is quite possible, since 
the Ericsson system has rather 
large capabilities.” 

Steve Kanellakos is enthusias- 
tic, to say the least, about this so- 
lution. “Having everyone on one 
network would be fantastic, espe- 
cially during large-scale emergen- 
cies like the ice storm a few years 
ago,” he said. “Right now, when po- 
lice, fire and EMS are on the scene, 
they can’t talk to each other; at 
least not without a lot of effort.” 


Guns are easy; hoses are hard 

So why not just give everyone 
800MHz radios and be done with 
it? Well, the problem is not that 
simple, Rolston said. The sticking 
point is the Ottawa Fire Depart- 
ment. Unlike the police, the fire 
department needs radios that work 
well indoors; not just in houses, but 
inside offices, malls and parking 
garages. So, can the 800MHz sys- 
tem do the job? 

“Well, this idea has been inves- 
tigated in other places,” replied 
Rolston. “For instance, in 
Vancouver, the ambulance service 
was ecstatic when it was added to 
the police 800MHz network—the 
coverage was exceptional. However, 
the same can’t be said for 
Vancouver Fire & Rescue. When 
they moved onto the network, Fire 
& Rescue ran into major problems 
in downtown Vancouver. There 
were places where their radio sig- 
nals just couldn’t get out.” 


Extending the network’s reach 

Vancouver Fire & Rescue’s expe- 
rience does serve as the source for 
a possible solution: vehicular re- 
peaters. The agency installed the 
small retransmitters on their 
trucks to boost the signals going to 
the firefighters’ radios, thus keep- 
ing them in touch with the network 
at all times. 
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applications. Discover all the benefits of 
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Public Safety 


Steve Kannellakos, general manager of Emergency and Protective Services and 
Inspector Charles Bordeleau, Communications Center office in charge of 9-1-1. 


Another answer is bidirectional ment plant, a repeater system 
repeaters. Already mounted in the _ boosts retransmit signals traveling 
tunnels of Ottawa’s sewage treat- in either direction. 


According to Rolston, both options 
could potentially work for Ottawa’s 
fire department. To determine the 
feasibility of the solutions, Ottawa’s 
Emergency Measures Committee is 
about to spend (U.S.)$2 million to 
study whether the city’s 800MHz 
network can serve everyone. Once 
the study concludes, the next stage 
will be to spend a budgeted (U.S.)$4 
million to buy new equipment, said 
Harold Murphy, the Ottawa city 
manager of emergency services. 

Originally, this money was sup- 
posed to come from the now- 
defunct Ottawa Transition Board. 
However, a clerical error in pre- 
paring the new city’s budget led 
to this expenditure being over- 
looked. No matter, Murphy said: 
“We'll either get the necessary 
funding from the city in next 
year’s capital budget, or they'll 
find a way to squeeze it out of 


Can and Will 
Be Used Against You 


If you think what you say on your radio is only being heard by your partners 
in law enforcement . .. think again. Without voice privacy your radio com- 
munication is broadcast for anyone within range to hear. 

That's why Transerypt Secure Technologies specializes in providing voice 

privacy for new and existing radio systems. Unlike other methods of voice 
security, Transcrypt Secure Technologies’ 

scrambling technology adapts to almost 

TRAN sever any analey a Whether your eonunie 
secure ei nication system is comprised of a single 

é brand of radio or several brands, our 


402-474-4800 modules secure voice audio and deter vir- 


www.transcrypt.com tually all unwanted listeners. 
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NWV/A-COM's PANTHER Product Line Is the Right Choice for Your Communications. 


With the PANTHER family of conventional radio products, M/A-COM can now match the right product with your level 
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field-proven product you need, at a price you can afford today. 

More Choices. More Possibilities. Better Value. 
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Multi-Channel Remotes for 
Kenwood -80 -90 and Motorola CDM 


CPI's MCR411A remote and MCP401 termination panel allow two wire (four-wire 
optional) control for the -90 series radios. The TSR412A and TSP402 are used 
with the -80 series radio, Channel up and down, group up and down, nine character 
alpha channel identifier, scan, monitor, intercom, and front panel transmit are all 
standard features. No programming cables or software are needed. Radio is dedi- 
cated to remote operation, Many systems are available for other radios. Please 
call or visit our website for additional information on this or other CPI products, 
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941 Hensiey Lane ¢ Wylie, TX 75098 
Voice (800) 869-9128 « Fax (888) 437-5360 
www.cpicomm.com 


funds saved during the transition.” 


Further alternatives 

What if it is determined that 
800MHz is not a viable solution? 
This question, lurking behind 
Ottawa’s network amalgamation, is 
not being raised much right now, 
as city staff hope for a straightfor- 
ward solution to this problem. 
However, if 800MHz isn’t practi- 
cable, it could be possible to employ 
a two-frequency approach: one that 
uses 800MHz to link fire trucks to 
the city’s other services and a sec- 
ond bandwidth to link firefighters 
to their vehicles. 

Another approach would be to 
put fire on another frequency al- 
together. However, this would per- 
petuate the current isolation that 
Ottawa hopes to end through 
amalgamation. Therefore, even if 
a separate-channel approach costs 
less, chances are that the city will 
not adopt it willingly. 

In the meantime, Ottawa’s 22 
networks are being bound together 
at one public answering point, by 
a single telephone number. “By 
calling 580-2400, people can access 
all city services from one point ex- 
cept for emergency services, which 
are still at 9-1-1,” Kanellakos said. 
“We may be aware that we’re run- 
ning through a patchwork of net- 
works, but at least they’re not.” Ml 
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We Build Communications 


Consoles That Provide 
Better Solutions. 


We're a different kind of company with 
a different kind of product. Building 
dispatch console systems is our only 
business, so you can count on every 
product we deliver. 


Our systems provide everything you need. Digital Signal Processors are 
employed in digital multi-line, multi-operator console configurations, 
giving dispatchers access to each other and any resource in the system. 
An advanced color touch-screen console, combined with a powerful 
digital switch, assure instant responses through our unique distributed 
architecture. You can count on Avtec systems every time, all the time. 


Reliability, flexibilicy and superb support when you need it. To learn 


how Avtec can provide the solutions you need, cal! 803.892.2181 
or e-mail sales@avtecine.com today. 
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Technically Speaking 


Radio control line instrumentation, measurements 


By Harold Kinley 


Remember the good old days 
when remote base stations were 
controlled with de over metallic 
lines? Metallic lines were simply 
lines that would provide de conti- 
nuity from end to end, allowing a 
de current to pass through the ra- 


Photo 1; The Helper Instruments Lineman test set is 
being checked and calibrated by the Convex Model 
806A TIMS. The output level of the Lineman is set to 
OdBm at a frequency of 1,004Hz. As seen on the Model 
806A, the output level is correct but the frequency is 
in error by a few hertz. 


Photo 2; The Model 806A is set to the bridge mode 
to read the noise level on the line with the normal 
equipment connected to the line. As seen here, the 
noise level is 21.9dBrn. This is the equivalent of 
~68.1dBm. The noise is read through a C-message 
filter. Any noise or interference outside the passband 
of the C-message filter is considered non-detrimental 
to communications. 


Contributing editor Kinley, MAT’s technical 
consultant and a certified electronics techni- 
cian, is regional communications manager, 
South Carolina Forestry Cammission, 
Spartanburg, SC. He is the author of Stan- 
dard Radio Communications Manual, with In- 
strumentation and Testing Techniques, which 
is available for direct purchase. Write to 204 
Tanglewylde Drive, Spartanburg, SC 29301. 
His email address is hkinfey@home.com. 
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dio control loop. It was a problem 
keeping the control current at the 
correct level to perform the various 
control functions. 

Changing the routing of the 
control line, something that a 
telco always seemed to find de- 
light in doing (they called it re- 
engineering), would change the 
loop resistance and therefore the 
control current. 

Later, dc remotes were designed 
with current-regulated supplies — 
which greatly reduced the problem 
of improper current levels for the 
control relays. However, telcos also 
seemed to delight in reversing the 
polarity of the control pair. This 
reverse happened so frequently 
that we installed polarity-revers- 
ing switches on our equipment so 
that correcting the reversed wir- 
ing came down to simply flipping 
the switch. 

After a while, metallic lines went 
by the wayside. Telcos could no 
longer guarantee that we would 
have de continuity from end to end. 
Then came tone remote systems. 
Better, right? Well, not always. Now, 
instead of different current levels 
for control functions, different tone 
frequencies are used for various 
contro] functions. For example, to 
key the transmitter, a tone fre- 
quency of 2,175Hz is sent down the 
line to the tone termination panel. 
A special notch filter circuit is used 
to remove the 2,175Hz tone so that 
it is not passed on to the transmit- 
ter exciter. 


Units of measure 

Certain units of measure are 
encountered with line testing and 
associated equipment. 

dBm—This is an absolute unit 
of measure based on lmW ina 
6000 impedance. Thus, 0dBm re- 
fers to a signal level of ImW in a 
6002 impedance. This is equivalent 
to 775mV across 6000. Using the 
formula for power: 


2 
E 
ee 


We can rearrange that to yield: 


E=\PR 


Substituting, we have: 


E = J0.001x 600 = V0.6 = 0.77459 
This is usually rounded off to 
0.775V or 775mV. 
Voltage across 60011 can be con- 
verted to dBm thus: 


Bin = 20log| —— 
adm oe| | 


and dBm in 6002 can be converted 
to voltage by the formula: 


F dBm 
E=0.775anti log| 20 or 


E =0.775|10 7° 


dBrn— This is generally used to 
refer to line noise level. OdBrn 
equals —90dBm, which is equiva- 
lent to 1 picowatt in 6002. To con- 
vert dBrn to dBm, simply subtract 
90dB from the dBrn level to get the 
equivalent dBm level. For example, 
10dBrn = 10 — 90, or —80dBm. 

C-message filter —This type of 
filter is often used in voice circuits. 
The filter response covers the fre- 
quencies used for voice communi- 
cations. Any noise or interference 
at frequencies lying outside this 
band are not detrimental to voice 
communications. 

Three-point slope test —Nor- 
mally, in telephone-line work, test 
frequencies are offset by 4Hz. For 
example, 1,004Hz is used instead 
of 1,000Hz. Other test frequencies 
are 404Hz and 2,804Hz. For the 
three-point slope test, the level at 
1,004Hz is taken as the reference 
and the level at the other two fre- 
quencies is given as the slope as 
referenced to the 1,004Hz level. For 
example, if the level at 1,004Hz is 
measured at —5dBm, the level at 
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404Hz at —10dBm and the level at 
2,804Hz at —14dBm, the slope at 
404Hz is -5dB and the slope at 
2,804Hz is —9dB. 


Testing remote control lines 
You should be equipped to do 


some testing of the remote control 
lines yourself, and testing should 
be done before reporting any prob- 
lems to the telco. Otherwise, if the 
problem is not with the telco lines, 
you might be charged for the time 
it spends in checking the line. 


The Best Value in Audio Products! 


Audio Accesory \ 
Models available 
to fit most major 
brands of two- 
way radio. 


Call for more details! 


1-800-666-2654! 


Remote Mics 
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Desktop Mics 
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Testing the line from end to end 
will require two technicians, one for 
each end, with necessary test 
equipment. The following discus- 
sion is for a typical two-wire voice 
frequency base station tone remote 
control line. All this line needs to 
do is to pass the audio frequencies 
from 300Hz to 3,000Hz without 
severe attenuation. 

Photo 1 on page 22 shows differ- 
ent test instruments that can be 
used for troubleshooting remote- 
control line problems. The small 
box (Helper Instruments Lineman) 
shown on top is the one we nor- 
mally use for basic line testing. It 
is simple, small and easy to use. 
The larger box shown at the bot- 
tom is the Model 806A Transmis- 
sion Impairment Measurement Set 
from Convex (Simulcast Solutions). 
On the World Wide Web see 
www.simulcastsolutions.com 
and visit www.convexcorp.com/ 
PRO_LIST. html. For a good tuto- 
rial on using the Model 806 for si- 
mulcast work, go to the bottom 
of the Web page and click on 
“simul 01.pdf.” 

One recent remote control line 
problem we experienced took the 
telco five days to clear. Dealing 
with the telco on such line prob- 
lems has been one of the greatest 
sources of frustrations I have ex- 
perienced on this job. The telco 
never seems to “get it.” 

As it turned out, my associate 
was first dispatched to the remote 
site to check out the problem. He 
found dc on the line from the telco 
battery. It was not supposed to be 
there. He tried to explain to the 
telco technician that our equip- 
ment doesn’t need battery voltage 
to operate. An entire day was 
wasted while the telco goofed 
around with the problem, 

To make a long story short, two 
more days were wasted while I sat 
on the mountaintop waiting on the 
telco. This has been a typical expe- 
rience, The telco likes to do line 
testing from some remote spot with 
automated test equipment and 
then tell you there is no problem 
with the line. (Never mind the fact 
that you can’t get a tone from one 
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Figure 1, Response of C-message filter of the Model 806 TIMS as measured at the frequencies 


shown on the X-axis. 


Photo 3: The Model 806A is set for the same noise 
measurement as shown in Photo 2, except the noise 
is measured in dBm instead of dBrn. The dBm read- 


ing is —68.2dBm. 


TPL's new TMS RF Power Amplifier stacks up nicely! The TMS Series 

of RF Power Amplifiers has been designed with the latest space saving 
technology. The series is similar to their popular LMS Series, however 
TPL has engineered this unit to produce up to 150 watts output power 
in a package using only a 2RU's (3 1/2”) of vertical rack space. It will 


www.tplcom.com 
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end to the other.) If you try getting 
two of the telco’s techs together to 
do end-to-end line tests, good luck. 

In most cases, I like to do a com- 
plete line-response test after a line 
has been repaired to establish a 
new benchmark for future refer- 
ence. Generally, the test involves 
setting the tone level to 0dBm at 


the sending end and measuring the 
level at the other end. The begin- 
ning reference frequency is 
1,004Hz. The control line is iso- 
lated from everything except the 
test equipment on each end. The 
measuring instrument on the re- 
ceiving end is placed in the “termi- 
nate” position. This places the 
proper 6000 termination imped- 
ance on the control line. The level 
of the 1,004Hz tone is measured 
and recorded. If it measures 
-—10dBm, then the line loss at 
1,004Hz is 10dB. Similarly, the line 
loss is measured at other frequen- 
cies (404Hz, 2,804Hz and all the 
tone control frequencies), espe- 
cially the transmitter keying fre- 
quency of 2,175Hz. Strange 
notches in the frequency response 
can occur, and if one of these 
notches falls on a control frequency, 
you might lose one of the control 
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Photo 4: The Model 806A is set to measure the S/N 
ratio of the signal from an audio generator. As shown, 
the S/N ratio is greater than 50dB. The measure- 
ment is made at a frequency of 1,004Hz or within a 
few hertz of this frequency. This is the center of the 
notch filter in the instrument. Anything greater than 
50dB will be indicated by the HI at the left of the 
number on the display. 
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functions. The test is performed in 
both directions, reversing the send- 
ing and receiving ends, because the 
response can be different with non- 


metallic lines. 

The Lineman from Helper In- 
struments (now owned by Zetron) 
provides many of the control tone 
frequencies at the flip of a switch, 
including the keying tone (guard 
tone) of 2,175Hz. This switch 
makes it simple to measure the line 
response at key frequencies. An 
intercom feature allows communi- 
cation between techs at each end 
to coordinate the tests. 

The Model 806 TIMS from Si- 
mulcast Solutions is an excellent 
instrument. However, for most 
types of line testing work with 
which we are involved, it is over- 
kill. The types of tests for which we 
used the Model 806 were much sim- 
pler than the maximum capabili- 
ties of the instrument. In photo 2 
on page 22, the Model 806 is placed 
in the bridge mode and connected 
across a remote-control line. It is 


set to measure noise through a C- 
message filter. A graph of the C- 
message filter response of the 
Model 806 is shown in Figure 1 on 
page 26. The passband of the C- 
message filter is considered the 
“meat” of the voice frequencies for 
communications purposes. Photo 2 
shows that the residual noise level 
measured on the control line with 
a Model 1806 TIMS is 21.9dBrn. 
Remember, 0dBrn equals —90dBm. 
Therefore, 21.9dBrn equals 
21.9 — 90= —68.1dBm. In Photo 3 
on page 26 the measurement unit 
is switched from dBrn to dBm and 
reads —68.2dBm. You might en- 
counter the term dBrnc. The c in- 
dicates that the noise is measured 
through a C-message filter. 

Photo 4 at the left shows the 
Model 806 TIMS measuring the 
audio tone from an audio-function 
generator. As shown at the left in 
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where D is distortion 
in percent. 

The percentage of 
distortion can be cal- 
culated from S/N by 
the formula: 


Photo 5: The Model 806A shows that the S/N ratio S/N 
measured at 940Hz is at about 10dB. This is because 
the audio test frequency is not properly notched out 


because it lies outside the notch frequency of the Photo 6 at the 


instrument's notch filter. 


right shows the mea- 


the photo, the input is set to termi- 
nate the line in a 6002 impedance. 
First, the output level from the 
function generator is set to 0dBm 
and then the frequency is set to 
1,002Hz. Another nice feature of 
the Model 806 is it indicates the 
frequency of the tone being applied 
to the instrument. The C-message 
filter is switched in and the Model 
806 is set to measure S/N ratio. 

As indicated on the display, the 
S/N ratio of the tone applied to the 
instrument is greater than 50dB. 
The instrument is designed to mea- 
sure S/N at a tone frequency of 
1,004Hz. This is the normal refer- 
ence frequency used in line work. 
If the tone frequency is moved up 
or down from 1,004Hz, the notch 
filter in the instrument will not 
completely remove the tone, and it 
will be measured as noise or dis- 
tortion. Photo 5 above shows that 
a tone at 940Hz will have a S/N ra- 
tio of about 10dB. 

Distortion in percent can be con- 
verted to S/N by the formula: 


100 
S/N =20 — 
lo D 


For more. information on the Con- 
vex Model 806 TIMS check out the 
Web sites listed earlier or contact: 

Q) Email: 7umer_/@convexcorp,com, 
Convex, 45150 Business’ Court, 
Sterling, VA 20166, Tel: 703-318- 
8991, Fax: 703-318-8994. 

Q Ed O'Connor at ed@simulcast 
18 Port: Meadow. Trail, Fairport, NY 
14450, 716-223-4927 Fax: 716- 
223-3255. 


surement of noise 
with tone. The noise level is 
shown to be —39.4dBm. If the 
tone level is at 0dBm, then the 
S/N will be 39.4dB. Photo 7 at the 
right shows the same measure- 
ment but in units of dBrn. Note 
that —39.4dBm is the equivalent 
of 50.6dBrn (90 — 39.4 = 50.6). 
The Convex Model 806 TIMS 
will do so much more than was 
needed in our situation. The unit 
also features an automatic sweep 
function to do a swept frequency re- 
sponse of the line. The instrument 
can also test digital lines. More fea- 
tures are available if the unit is 
linked to a computer serial port. On 
the down side, no intercom feature 


Photo 6: The Model 806A is used to measure the noise 
with tone. If the tone is at a level of OdBm and the noise 
is at —39.4dBm, then the S/N ratio is 39.4dBm. 


Photo 7: The Model 806A is set to measure noise with 
tone in dBrn units. The equivalent of —39.4dBm is 
—50.6dBrn as shown on the display. 


is provided to help the tech com- 
municate from opposite ends of the 
line. The red LEDs are also diffi- 
cult to read in bright light. 

Overall, the Convex Model 806 
TIMS is an impressive instrument, 
capable of doing much more than 
we attempted. (We barely scratched 
the surface.) The basic unit sells for 
about $2,500. Options are available 
at extra cost. 

Until next time...stay tuned! & 
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Take the bad news about large paging equipment 
manufacturers and carriers from the board, and you will find thriving players, 
including customer-owned systems and small carriers. 


is year’s changes in the pag- 
ing industry could take your 
breath away. 

Glenayre exited the paging in- 
frastructure business, halting sales 
of transmitters and terminals. It re- 
duced its employee count from 
1,300 to 500 and relocated its head- 
quarters to Atlanta, where it fo- 
cuses on manufacturing “unified 
communications” products. 

Unified communications inte- 
grates subscriber services to merge 
message types from wireless instant 
messaging to multimedia to legacy 
pager notification and faxing. It al- 
lows carriers to bridge various net- 
works and protocols, and to deliver 
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voice and data messages wherever 
and whenever subscribers want—to 
the home or office desktop, via the 
Internet, to a WAP phone, wireless 
PDA or virtually any other device. 
Glenayre’s stock, which once 
traded as high as $66, fell to a price 
below $1 during the past year. 
WebLink Wireless, a Dallas-based 
paging carrier with a nationwide fre- 
quency and two million subscribers, 
filed for protection from creditors un- 
der Chapter 11 of the U.S. Bank- 
ruptcy Code on May 24 and said it 
planned to convert $470 million in 
high-yield debt to equity. On July 20, 
the company, once known as Page- 
Mart, received court approval to 


accept $15 million of debtor-in-pos- 
session financing from two of its cur- 
rent principal lenders. 

WebLink told the court it plans to 
seek a stand-alone transaction with 
new financing or a merger or sale 
transaction, on which the company 
expects to base a plan to emerge from 
Chapter 11. The company’s stock, 
which sold for as much as $26 in 
February 2000, fell to as low as 3 
cents per share during the past year. 

Arch Wireless, based in West- 
borough, MA, uses more than 250 
offices and company stores to cover 
93% of the U.S. population and 
to serve millions of customers 
with wireless email, instant text 
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By Don Bishop 


messaging and mobile Internet ac- 
cess. The network uses Reflex 25 
digital point-to-multipoint paging 
and boasts greater landmass and 
population coverage of cellular, PCS 
and wireless broadband combined. 

Yet its customers are leaving 
fast. On July 23, a statement from 
the company said that it expected 
to report a decline of nearly one 
million one-way paging customers 
during the second quarter this year. 
This reversal trampled Arch’s 
plans to convert debt to equity. The 
company’s financial results and the 
lack of additional sources of liquid- 
ity indicate that it may not be able 
to continue as a going concern. 
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On Aug. 2, Arch said that one of 
its operating units had defaulted 
on a $1.3 billion bank credit line, 
and another had defaulted on 
about $350 million of senior notes. 
The company’s stock, which traded 
as high as $6.76 per share during 
the past year, had fallen to as low 
as 1 cent during the period. 

Where, then, is the good news? It 
is with small paging systems and 
small infrastructure manufacturers. 

Larry MacKnight, the product 
sales manager for Zetron Paging 
Systems, is a 16-year veteran of 
Zetron. He said the company’s mi- 
gration to its current form has taken 
years, but “we knew where we were 


going.” Zetron focuses on switching 
and telephony, as well as paging 
controllers and infrastructure. 
MacKnight said Zetron’s fore- 
most business is public safety con- 
soles, but paging infrastructure is 
a good business to be in “because 
paging is not dead. We believe that 
many people got sucked into the 
wrong technology for paging and 
spent too much money. Some got dis- 
couraged and went broke. Their 
business plans didn’t come together 
and they abandoned it, ran out of 
money or their parent companies 


Bishop is editorial director. His email address 
is dbtshop@primediabusiness.com. 
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shut down their divisions.” 
He said that Glenayre’s exit 
from the paging infrastructure busi- 
ness is a two-edged sword. 

“I enjoyed the Glenayre ‘market- 
ing and pricing umbrella,” McKnight 
said. “The company never really dis- 
turbed Zetron’s market that much. 
Glenayre sold high-end commercial 
systems where a lot of pagers were 
required and where PCS and other 
channels used by their customers 


were saturated,” he said. 
Meanwhile, Zetron has been sell- 
ing smaller paging terminals, par- 
ticularly into the privately owned 
paging sector that includes hospi- 
tals, utility companies, universities 
and other entities that commercial 
service isn’t suitable because car- 
riers couldn’t guarantee delivery 
quickly enough. Coverage has not 
been the problem. The problem has 
been the time required to process 
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MDC-1200. Signaling 


Digital ANI 
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Contro! Signal's ID-12/1201 is an economical MDC-1200 ANI system. The ID-12 encoder 
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any MDC-1200 ANI signal, has a large LED display, a printer port and an RS232 port. 
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a page within a commercial system: 
“sometimes 10 minutes to an hour. 
Many minutes, not a few minutes,” 
MackKnight said. 

“It’s important for hospitals and 
nuclear plants to have their own pag- 
ing systems. For those and other pri- 
vate users, it’s the efficiency of the 
communications system that makes 
sense, not the fancier PCS devices. 
That’s why I don’t think paging will 
die for a long, long time. 

“Another reason is because now 
that the larger paging companies are 
getting out of the business, the equip- 
ment providers for those larger car- 
riers are having trouble and drop- 
ping right and left. This will spawn 
a new era of mom-and-pop and re- 
gional carriers. I've talked with re- 
gional carriers who have already 
been building in areas abandoned by 
larger carriers,” MacKnight said. 


‘Right-sizing’ for paging 

“We're right for the size of the 
companies who are continuing to 
grow in the paging business. We 
don’t have the mega-terminals. 
Ours serve as many as 40,000 to 
50,000 pagers per terminal for cod- 
ing and voice messaging, all the way 
down to small paging terminals, 
such as the discontinued Motorola 
People-Finder, a terminal with a 
built-in transmitter and a rubber- 
ducky antenna. We have a replace- 
ment unit for that,” MacKnight said. 

Randy Murray, president of Redi- 
Call Communications in George- 
town, DE, has had success in recent 
years supplying private systems to 
hospitals. He said the hospitals use 
as many as several hundred pagers. 
He added that many of the hospi- 
tals later converted to using his 
wide-area paging system for greater 
flexibility when hospital staff 
needed to travel beyond the confines 
of the hospital. 

“Our biggest concern is that the 
whole paging industry will get a 
black eye because of what the large 
carriers are experiencing. We have 
a stable market. But news about 
the big companies has the poten- 
tial to affect us,” Murray said. 

Redi-Call has an estimated 10,000 
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to 25,000 paging customers 
PF and also operates a two-way 
radio communications dealership. 

MacKnight said that his com- 
pany provides controllers, terminals 
and the remote control infrastruc- 
ture to extend the signal from the 
terminal to the transmitter, which 
normally are not collocated. Zetron 
does not provide transmitters, an- 
tennas or pagers. A list of terminal 
and transmitter manufacturers ap- 
pears on MRT's Web site. 

Where would someone go to en- 
gineer a new system? 

Local resellers offer that assis- 
tance. MacKnight explained that 
Zetron’s resellers, for example, 
should be able to help a company 
find a license, purchase ancillary 
equipment, install it and help the 
company learn how to run it. 

“We have in-house technical sup- 
port for after-sale support and 
training programs for our equip- 
ment, but we don’t support an end- 
user in securing a license or install- 
ing transmitters.” 


RUGGED 75 AMP POWER SUPPLY 


er 
“ 


Now in 15, 30, 45, 
55 and 75 amps 
@ 12VDC (adjustable output) 


MacKnight said that his mes- 
sage about the paging industry is 
that paging is a new opportunity, 
not one that is dying. 

“Smaller regional commercial 
carriers are realizing an opportu- 
nity to build-out. The customer- 
owned paging industry is alive and 


Frequencies for sale 


According to its latest schedule, the 
FCC will auction 15,000 paging frequen- 
cies on Oct. 30. There is still time to ap- 
ply. Sept. 17 is the deadline for the short- 
form application. Details are available at 
www.fcc.gov/wtb/auctions. 

Kathleen Kaercher, an attorney with the 
Washington law firm of Blooston, 
Mordkofsky, Dickens, Duffy & Prendergast, 
said that prices should be low enough to 
satisfy smaller paging system operators. 

Some 15,000 licenses are up for sale, 
including licenses that weren't sold in pre- 
vious auctions or that for various reasons 
were returned to the FCC. 

“With 15,000 licenses, almost every- 
one ought to be able to find something 
in their market. Whether it’s affordable or 


) 


( 


well, particularly in mission criti- 
cal paging where it is not only a 
medium of choice, but one of neces- 
sity. It probably will be that way 
for years to come until something 
comes along with better coverage, 
range and timely delivery,” 

MacKnight said. a 


not, that’s up to each bidder. 
Any potential bidder should 
check to see who is already op- 
erating in their area of interest and 
make an informed decision regarding 
what price to offer,” Kaercher said. 

“The licenses are for Major Trading Ar- 
eas and Basic Trading Areas for what used 
to be considered radio common carrier and 
private carrier frequencies. About 14,000 
lower-band paging licenses will be offered 
in 175 Economic Areas. Also offered are 
1,514 upper-band paging licenses in 51 
Major Economic Areas that went unsold in 
Auction 26,” she said. 

Kaercher’s firm prepares and files auc- 
tion applications and handles post-auction 
work, among other legal services. 
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Antenna Basics 


How’s your antenna? 


Part II—The halfwave antenna is expanded into many other configurations, each 
having specific contributions to how RF energy is sent or received. 


By Patrick E. Buller 


ally used for fixed, single-fre- 

quency operations. Today’s needs 
require antennas to have a much 
broader bandwidth to cover more 
frequencies. These new require- 
ments include repeaters with wide 
frequency separation or the com- 
bining of more than two transmit- 
ters into one antenna. 

One approach to increased band- 
width is the incorporation of larger- 


|: the past, antennas were gener- 
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Figure 1. One halfwave antenna. 
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Figure 2. One halfwave antenna. 
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Figure 3. Impedance change by angle. 
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diameter material that lowers the 
antenna “Q” (discussed in Part I). 
Methods used to accomplish this in- 
corporation include increasing con- 
ductor diameter or using more than 
one paralleled conductor. Parallel 
conductors define a circle that has 
the effect of a single conductor with 
a diameter equal to the spacing of 
the parallel conductors. 

The bow tie antenna is another ex- 
ample of a large surface area that 
also increases bandwidth, often used 
in antennas for 450MHz and above. 
The folded conductor of a bow tie an- 
tenna also changes impedance. 


Impedance change 

In aclassic, folded dipole antenna, 
as shown in Figure 1 at the left, there 
are parallel conductors, but only one 
conductor is fed power. It raises the 
impedance of the feed point by the 
relationship of quantity of conduc- 
tors, squared, times the antenna im- 
pedance. For example, a pair of wires 
(2 =4 X 720 = 2880. 

A three-conductor antenna raises 
the impedance nine times, providing 
all conductors are the same diameter. 
If diameters are equal, then spacing 
between wires and conductors is not 
a factor. If the diameters of the con- 
ductors are not the same, the spac- 
ing is indeed important. 

If, instead of feeding only one of 
the two conductors, both conductors 
of each leg are made common, as 
shown in Figure 2 at the left, then 
the bandwidth is the same as the 
folded dipole, but the impedance is 
close to the classic 722. Why the im- 
pedance difference? The folded dipole 
shares the current equally between 
the parallel wires; therefore the cur- 
rent in each wire is half that of a 
single conductor. 


The folded dipole has several fea- 
tures that make it useful as a verti- 
cal collinear antenna. Besides in- 
creased bandwidth, wind loading is 
somewhat increased, but vibration 
is drastically reduced, which elimi- 
nates metal fatigue that is common 
in single elements of ground-plane 
antennas. Noise caused by particles 
whizzing past during high winds is 
reduced, and the lack of sharp 
points eliminates corona noise. Co- 
rona noise is observed by hearing a 
high-pitched squeal sounding like 
a siren with ever-changing pitch. 
Corona noise stops immediately af- 
ter a lightning strike. 

Impedance changes when differ- 
ent diameter conductors are part 
of the feed. The final impedance is 
a function of the ratio of diameters 
of each element and the spacing 
between conductors. 

When comparing the impedance 
of a center-fed dipole of 722 to that 
of a ground-plane antenna of 360, 
consider the geometry. The dipole 
is two conductors in the same 
plane, and the vertical antenna has 
one vertical, the other horizontal. 
Moving the horizontal element 
from horizontal down to about 40° 
raises the impedance to around 
500, which is valid for a single- 
element vertical antenna with a 
modified ground plane as shown in 
Figure 3 at the left. 


The collinear antenna 
Collinear means having axes 
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lying end to end in a straight line. 
Collinear antennas for the two-way 
radio market are usually made up 
in pairs. This is a gain of 3dB when 
one more element is added to a 
single element. For an additional 
3dB, the two elements must be 
doubled, yielding four elements for 
a total antenna gain of 6dB. 

The most common 6dBd vertical 
antenna for the 150MHz band con- 
sists of four halfwave rigid coax 
cable pieces fed at the bottom with 
an impedance-matching trans- 
former enclosed in a fiberglass tube 
as shown in Figure 4 at the right. 
Note that the coax antenna ele- 
ments have conductors changing 
positions between elements. All el- 
ements must have the same phase 
relationship for each element to 
contribute energy perpendicular to 
the elements. Therefore, it is nec- 
essary to have correct polarity. Re- 
member that the phase changes 
180° in halfwavelength. If the po- 
larity were not changed, and ele- 
ments were not transposed, the 
antenna would be two wavelengths 
long. No energy would radiate per- 
pendicular to the elements, mean- 
ing no signal on the horizontal— 
just a four-leaf clover pattern with 
no radiation broadside or off the 
ends. In reality, the coax linear is 
not a true 6dBd but about 5.4dBd 
because of the uneven power dis- 
tribution. The bottom element has 
to feed the other three, and the top 
element feeds none. 

Another common antenna in the 
two-way industry is the folded di- 
pole array. It is fed with equal 
lengths of coax cable, which allows 
energy to arrive at all antenna ele- 
ments at the same time. Figure 5 
at the right shows a cable arrange- 
ment that is not only acting as a 
phasing harness but is impedance 
matching as well. Quarterwave 
transmission lines will also per- 
form as transformers. The advan- 
tage of this type of antenna, com- 
pared with the coax collinear, is 
each element is fed the same 
amount of power and its gain is 
near the full 6dBd. Arranging the 
elements around the vertical sup- 
port can modify the radiation 
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pattern. This option is not available 
with the coax collinear antenna. 


Downtilt 

Collinear VHF antennas with a 
12° beamwidth that are installed in 
high elevations do not cover nearby 
low elevations. In short, these anten- 
nas talk well mountaintop-to- 
mountaintop, but not down to the 
highway, where they are needed. 
Downtilt is when the beam is elec- 
trically lowered below the horizon- 
tal plane. This is done by a phase 
shift of power between each radiat- 
ing element. This phase difference 
between elements forces the beam 
down from the horizontal. 

Figure 6 on page 38 shows the 
phasing required for downtilt. 
Each element going in the vertical 
direction has leading phase from 
the lower element. The downtilt is 
limited to about 6°. Beyond this 
limit, side lobes appear that defeat 
the goal of downtilt and gain. 


Phased arrays 

A single antenna has a definite 
gain. Duplicating this antenna 
and feed from the same source will 
provide 3dB more gain. Duplicat- 
ing again will add 3dB more. The 
collinear antenna is one example 
of phased array. In the classic 
broadside phased array as shown 
in Figure 7 on page 38, eight di- 
pole antennas are connected to a 
transmission line. Note that the 
transmission line is transposed. To 
have the antenna appear as one 
large antenna, all elements need 
to be fed with the exact same 
phase. For example, assume all el- 
ements will have the left side in- 
stantaneously positive. Each an- 
tenna is spaced halfwave apart, 
therefore the transmission line is 
transposed because the energy is 
shifted 180° in the halfwave trans- 
mission line. The center transmis- 
sion line, however, is not trans- 
posed because the energy being 
fed in the center arrives at each 
antenna at the same time. If the 
antenna array were fed from the 
bottom, the center phasing har- 
ness would have a transposition. 

The key in any phased array is 
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Figure 4. End fire collinear antenna. 
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Figure 5. The collinear. 


keeping all elements in the correct 
phase relationship. Antenna pat- 
terns can also be shaped by chang- 
ing the spacing of antenna elements 
and different feed phase angles. 


Log periodic antennas 

A log-periodic antenna, (as 
shown in Figure 8 on page 39) is a 
variation of the broadside antenna. 
The radiating elements decrease in 
length according to the logarithmic 
function. The design is based on 
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antenna characteristics that are 
periodic with the logarithm of the 
frequency. The variation of the 
characteristics is small over a 
single time period, allowing the an- 
tenna to operate frequency-inde- 
pendent. In other words, it has an 
acceptable VSWR over a 2:1 fre- 
quency change—the detracting fea- 
ture is that it has less gain than a 
Yagi-Uda antenna having the same 
number of elements, but it is less 
susceptible to ice buildup. Note the 
phase reversal of the feed line at 
each element. 


Parasitic array 

The multi-element Yagi-Uda an- 
tenna was described by S. Uda in 
Japanese and subsequently in En- 
glish by H. Yagi. It became first 
known in the United States as the 
yagi antenna. A three-element an- 
tenna is shown in Figure 9 on page 
40 with optimum spacing for for- 
ward gain. The longer element is 
the reflector, and the driven ele- 
ment (that takes power) and the di- 
rector are shorter. The driven ele- 
ment is the base where all elements 
are derived from. Its length is found 
by 492(K)/F(MHz), where K is the 
ratio of diameter to wavelength. 
The reflector is 5% longer and the 
director is 5% shorter than the 
driven element. Optimum spacing 
is 0.2 wavelengths from reflector to 
driven element and 0.1 to 0.15 
wavelengths between the driven 
element and the director. A single 
reflector is all that is required, but 
additional directors can be added 
for more gain. Some antennas may 
have as many as 48 directors, but 
the contribution of any more than 
a dozen is so small, it is best to add 
another full antenna and feed it in 
phase. The exception would be 
when insufficient real estate exists 
to add antennas side by side. 

The operation of a Yagi-Uda an- 
tenna is based on all elements ac- 
cepting energy from the driven ele- 
ment and re-radiating in the correct 
time relationship. Consider a single 
wave radiating from the driven ele- 
ment. The reflector receives this 
energy, and it begins to radiate. It 
does so in the correct time relation- 
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Figure 6. Downtilt. 
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Figure 7. Broadside array. 


ship to be in phase with the next 
wave produced by the driven ele- 
ment. The same contribution is ex- 
perienced for the directors. They all 
add in-phase in the forward direc- 
tion but add out-of-phase in the re- 
verse direction. Anything that modi- 
fies the phase relationship directly 
affects the forward gain and its 
front-to-back ratio. Front-to-back 
ratio is the energy sent in the for- 
ward direction compared to that 
measured at 180°, and it is ex- 
pressed in decibels. Ice buildup is 
one of many factors that alters the 
performance of the antenna. To 
make a Yagi-Uda antenna broad- 
band, use large diameter elements, 
and no more than five. The more 
directors used, the higher the 


Figure 8. Log periodic antenna. 
antenna Q is, resulting in less 
bandwidth. 


Slot antennas 

A slot antenna is the conjugate 
of a wire antenna. Figure 10 on 
page 40 shows a large conductive 
sheet where a halfwavelength sec- 
tion of material is cut out. The ma- 
terial removed is a half-dipole an- 
tenna. The slot, then, is a halfwave 
antenna, but with reverse proper- 
ties. Its high impedance point is in 
the center compared to the dipole 
with the lowest impedance at the 
center. Polarization is vertical, and 
it is a balanced antenna. 

When the antenna is rotated to 
where the slot is vertical, it is now 
radiating horizontal. Gain is 
achieved by stacking several in the 
vertical plane, one above the other. 
This antenna is the workhorse for 
the TV broadcast band. It is im- 
mune to lightning because its feed 
point is inside a grounded struc- 
ture. Another use for the slot an- 
tenna is with guided missiles, air- 
craft and counterintelligence op- 
erations where the metal skin of 
the vehicle is used as the antenna. 
The slot is filled in with non- 
conductive resin, painted and com- 
pletely camouflaged. If the slot an- 
tenna is backed with a cavity, it 
becomes highly directional and 
does not radiate inside the vehicle. 
Some texts incorrectly refer to this 
product as a “pylon antenna.” 


Parabolic antennas 

Figure 11 on page 40 shows a 
parabolic antenna. It behaves iden- 
tical to the flashlight. A source of en- 
ergy at the focal point is re-radiated 
in the forward direction. The focal 
point can consist of a simple two-el- 
ement Yagi-Uda antenna, a horn or 
an inverse parabolic antenna fed 
from the center of the larger an- 
tenna. The latter is common in 
space research antennas. For 
point-to-point microwave, the first 
two “illuminators” are common. 
Gain is calculated as G=20logD + 
20logF — 52.5, where D is diam- 
eter in feet and F is in megahertz. 
The industry classifies this an- 
tenna at 55% efficiency. If a ra- 
dome is installed, then the gain 
figure must be reduced to account 
for the radome loss. 

If high-performance antennas are 
required, a shroud with RF absorb- 
ing material is added around the 
dish to attenuate most of the side- 
lobe energy and to improve the front- 
to-back ratio. To the observer, the 
feed horn is further shielded except 
for the front of the dish. The reflec- 
tor can be either solid, grid or mesh 
screen, depending on the frequency 
used. The higher the frequency, the 
tighter the tolerance must be in dish 
construction. As long as the opening 
in the material is less than 0.01 
wavelengths, it appears as a solid. 
Vandalism can be a problem be- 
cause parabolics present attractive 
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Figure 9 (top). Yagi- 
Uda antenna. Figure 10 
(middle). The slot an- 
tenna has polarity op- 
posite that of the wire. 
Figure 11 (right. The 
focal point is where all 
energy is reflected to. 
It is a narrow area and 
is easily missed by 
damage, often caused 
by leverage on the rear 
of the antenna such as 
waveguide. 

targets. At 6GHz, bullet holes con- 
tribute little distortion. It’s when the 
feed horn or waveguide is hit that 
the problem becomes serious. An ex- 
ample is a shipboard radar antenna. 
Most are constructed of metal 
screen to reduce wind loading with 
little reduction in either gain or 
beam width. Along that line, most 
navigational radar antennas have 
little material vertical but large in 
the horizontal. The large horizon- 
tal focuses the beam to be narrow 


POLARIZATION 
IS VERTICAL 


POLARIZATION 
1S HORIZONTAL 


—— 


% THE FOCAL 
POINT 


in the horizontal and large in the 
vertical. This not only allows accu- 
rate bearing measurements but also 
allows the vessel to rock about ver- 
tically and not lose its target. A pen- 
ci] beam is required for pinpoint ac- 
curacy such as fire control radar or 
speed measuring devices. a 


Part | of “How’s Your Antenna” ap- 
peared in the August 2001 issue of 
Mobile Radio Technology. 
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Ranger Communications acquires Smar Trunk 


Ranger Communications, San 
Diego, had acquired all of the out- 
standing common shares of 
SmarTrunk Systems as of July 30. 

SmarTrunk Systems will con- 
tinue to operate under the same 

name as a wholly owned 


subsidiary of Ranger Com- 

marirun 3 
. munications, according to 
Systems will a press release. Smar- 
continue tO‘ Trunk’s sales and techni- 
operate under cal support departments 
are to move to new offices 
the same in Livermore, CA. John 

name asda 


wholly owned 
subsidiary of 
Ranger. 


Sullivan, vice president of 
sales, will continue to head 
up SmarTrunk’s world- 
wide sales and market- 
ing activities from the 
Livermore office. Shipping, 


accounting and administration will 


Receive 
Weather Alerts 
Automatically 


on your 2-way radio system, 
PA system, voice-mail, 
numeric pager or telephone! 


* Rack-mount and mobile systems 


» Warnings digitally recorded for 
DTMF access and playback 


* Designed specially for demanding 
Public Safety use 


Call toll free 1-888-877-8022 
or visit our Web site at: 
http://www.thuneagle.com 
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Weather Radio 
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be transferred to National City 
(San Diego), CA. Manufacturing 
and engineering operations will be 
transferred to Taipei, Taiwan. 

Eliot Terborgh, founder and chief 
executive of SmarTrunk, will re- 
main with the company as a con- 
sultant during the transition period, 
but then plans to pursue other busi- 
ness interests. Terborgh stated that 
while he had mixed feelings about 
leaving SmarTrunk after 22 years, 
he has a high degree of confidence 
in Joe Banos, president of Ranger, 
and felt that the transaction with 
Ranger was in the best interests of 
SmarTrunk’s employees, sharehold- 
ers and customers. 

“Ranger is excited about the ac- 
quisition of SmarTrunk, which 
gives us new exposure to the LMR 
market and broad geographic diver- 
sification as a result of SmarTrunk’s 
strong presence overseas,” said 


Banos. “It is important to note that 
SmarTrunk’s entire sales and 
technical support staff will remain 
with the company to make this 
transaction as seamless as pos- 
sible for SmarTrunk’s customers 
and employees.” 

Founded in 1979 as Selectone, 
SmarTrunk Systems manufactures 
radio trunking equipment for VHF 
and UHF radio systems. 

Ranger Communications is a 
subsidiary of Ranger Electronic 
Communications of Taiwan. 
Founded in 1972, Ranger is an 
OEM of marine, citizens band and 
amateur radio products and acces- 
sories. Ranger has factories in Tai- 
wan, China and Malaysia and em- 
ploys about 700 people. Ranger’s 
U.S. operation is headed by Banos, 
a 30-year veteran in the design and 
distribution of products for the 
land mobile industry. 


PCIA to host dealer seminar at GlobalIXChange 


During its GlobalXChange 2001 
show in Los Angeles to be held 
Sept. 11-13 (pcia.expoplanner. 
com), the Personal Communica- 
tions Industry Association will host 
a one-day seminar for land mobile 
radio dealers. This seminar is de- 
signed to introduce dealers to rev- 
enue and business opportunities 
outside of traditional dispatch, 
which can use the dealers’ existing 


Scanning ... 


Digitellum, Phoenix, has signed an 
agreement to equip Chandler Readymix, 
Decatur, GA, with the Mobius fleet track- 
ing system, 

VisionAIR, Wilmington, NC, has 
signed a contract with Waterford (CT) 
Public Safety to implement the VisionAIR 
public safety suite. 

The city of O'Fallon, IL, has licensed Troy, 
Ml-based New World Systems’ public 
safety software, including Aegis and Logos. 

RELM Wireless has received orders 
under existing contracts with the Commu- 
nications Electronics Command of the U.S. 
Army for $482,000 and the U.S, Bureau 


technical personnel and expertise. 
The seminar includes sessions 
on becoming a wireless Internet 
service provider, strategies for of- 
fering residential broadcast ser- 
vices, wireless LANs and becoming 
a hands-free solution provider. The 
sessions are designed as basic, in- 
troductory, how-to tutorials, accord- 
ing to Alan Tilles of Shulman, 
Rogers, Gandal, Pordy & Ecker. 


of Land Management for $462,000. 

The McKim Group, Newton, MA, has 
been named to represent the full line of 
PanaVise products in Europe, South 
America, Africa, Australia and Asia. 

Fortney Sales, Kennesaw, GA, has 
been named manufacturer's representa- 
tive for BAND-IT. Its sales territory will in- 
clude Florida and Georgia. 

The government of Guam has asked 
Motorola to rebuild the police de- 
partment's radio dispatch center and the 
fire department's 9-1-1 system after Ty- 
phoon Paka hit the island more than three 
years ago, 


WWW.MRTMAG,COM 


Scanner selects strongest channel 


Thunder Eagle’s NOAA weather radio scanner, 
recorder and communications system interface auto- 
matically selects the strongest of seven NWR chan- 
nels, This scanner digitally records the day and time- 
stamps 90-second 
severe weather 
warning into the 
receiver. Severe 
weather alerts 
are automatically 
transmitted on 
your two-way ra- 
dio systems with- 
out interfering 
with communica- 
tions already in progress. Features of the scanner in- 
clude DTMF remote control access to warning and live 
weather through a two-way radio system and through 
a telephone system. It also automatically sets off your 
pager and places a severe weather warning on your 
telephone and voicemail. 

WWW.THUNEAGLE.COM 


Base station offers three functions 


Topaz3’s TK514 base station offers 14 license-free 
FRS channels, each with 38 “private talk” codes. The 
base station’s functions include a base-to-radio 
communicator, a weather receiver and a wireless 
intercom system. To keep the listener aware of 
changing local weather conditions, this radio re- 
ceives National Weather Services broadcasts on 
one or more of the ten 
National Oceanic and 
Atmospheric Admin- 


istration weather al ge 
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Receiver offers direct control 


ICOM America’s IC-R8500 base receiver features 
built-in CI-V 
and RS-232C 
for direct com- 
puter control, 
keypad entry, a 
large backlit 
LCD and select- 
able AGC tim- 
ing. The receiver’s frequency covers 100kHz—1,999MHz. 


WWW.ICOMAMERICA.COM 
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Product Focus - Scanners 


Scanner detects 


interference 


The Grasshopper hand- 
held wireless receiver 
from Berkeley Vari- 
tronics Systems is de- 
signed for sweeping and 
optimizing LANs. The in- 
strument measures cover- 
age of direction sequence 
CDMA networks that op- 
erate on the IEEE 802.11b 
standard. This allows the 
user to measure and deter- 
mine the access point, 
packet error rate and 
multipath and RSSI signal levels. This scanner de- 
tects and differentiates from narrowband multipath 
interferences such as microwave ovens and frequency 
hopping systems. This product features a built-in dis- 
play, keypad and removable battery pack. 

WWW.BVSYSTEMS.COM 
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850-870 MHz Module 


P-Series Amplifiers Available in: 
VHF Low Band 
VHF (130-175 MHz) 
UHF (450-470 MHz) 
800-960 MHz 


Crescend Technologies, LLC 
Phone: 800 872 6233 Fax: 847 593 1320 
www.CrescendTech.com email; sales@crescendtech.com 
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GPS/AVL system holds 85hrs of activity 


Pyramid Communications’ Merlin is a GPS-based AVL de- 
vice. It connects to an existing trunking or conventional two- 
way radio, The device is equipped with three general-purpose 
inputs and outputs used for ve- 


Product Encore 
-— 


hicle monitoring. It can also 
store as many as 85 
hours of vehicular ac- 
tivity at five-minute 
update intervals. 


WWWPYRAMIDCOMM.COM OR 714-901-5462 


Connector features male coupling 


Tru-Connector’s 7/16 RF co- 
axial connectors are available 
with positive locking and quick- 
disconnect coupling for hard-to- 
reach applications. The QD16 co- 
axial connector features a male cou- 


pling with a positive locking, spring- 
loaded sleeve and integral balls that 
seat into a corresponding groove on 
the female to mate securely. This de- 
sign eliminates the need for thread- 
ing nuts and tools, and creates a 
connection that cannot vibrate loose 
once the sleeve has covered a thin 
red indicator line. The connectors 
are constructed with a silver-plated 
brass body, beryllium-copper con- 
tacts and Teflon insulators. 
WWW.TRU-CON.COM 


Terminal interfaces directly with radio system 


The Data Mate 840 from Wire- 
less Data Solutions and DINET 
is a full two- 
way mobile 
data terminal 
designed to in- 
terface di- 
rectly with the 
customer’s ex- 
isting radio system. The terminal 
is customized to fit with any 


radio/wireless infrastructure. The 
system consists of a mobile data 
terminal for each vehicle’s mobile 
radio and one central controller for 
each radio channel or trunking 
system. Each unit interfaces di- 
rectly with the existing mobile ra- 
dio, base radio or cellular device 
and allows the driver to connect 
to the fleet’s base computer. 
WWW.WDSO.NET 


Analyzer services batteries simultaneously 


The Cadex 7400 is a 
programmable battery 
analyzer, reconditioner 
and charger. The 
product features 
Quicktest, a pro- 
gram that tests a 
battery’s health in 
three minutes. Sixteen ser- 

vice programs support routine and 
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complex tasks. The auto program 
exercises batteries and recondi- 
tions those that fail to meet target 
capacity settings. The boost pro- 
gram wakes up low-voltage batter- 
ies and the prime program formats 
new batteries. This analyzer 
handles Li-ion/polymer, NiMH, 
NiCd and lead-acid chemistries. 
WWW.CADEX.COM 


Mobile computer 


uses DVI cable 


The Rocky mobile 
from AMREL is a 
three-piece modular 
mobile computing 
system using a DVI 
cable connection for 
component-to- 
component commu- 
nications. By using 
a DVI cable, the distance between the 
display and system units has been 
extended to 32.8". This allows the 
system unit to be installed in out-of- 
the-way locations such as a vehicle’s 
trunk. This system consists of three 
units: a system unit, a display unit 
and a backlit 89-key keyboard. 

WWW.AMREL.COM 


Fleet manager 


connects to Internet 


The @Road iLM 2500 Internet 
Location Manager provides connec- 
tivity to the @Road Locationsmart 
network, which combines wireless, 
positioning and XML technologies 
with the Internet to power mobile 
resource management products 
such as FleetASAP. The product 
supports FleetASAP features in- 
cluding location, monitoring, mes- 
saging, reporting and scheduling. 
The unit has a smaller form factor. 

WWW.ATROAD.COM 


Dual-array 
antennas offer 


offset patterns 


The SD210 and 
$D235 series of low 
intermod (—85dBm), 
VHF, exposed-dipole, 
external harness, 
single- and dual-array 
antennas from Sinc- 
lair Technologies are 
available with bi-direc- 
tional, offset or omnidi- 
rectional patterns. 

WWW.SINCTECH.COM 
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Test two-way batteries 


in three minutes 
pho | | 


n= 


Astratec’s Xpresscheck-pro 
tests a two-way battery’s capacity 
in about three minutes, The battery 
tester includes multicycle recondi- 
tioning, automatic charging and 
30-second scanning. The module in- 
cludes test programs designed to 
match the parameters of the bat- 
teries being tested and identifies 
battery faults. 

WWW.ASTRATEC.CO.UK 


Mic fits inside the ear 


The Invisio 
bone mic tactical 
headset from 
Television 
Equipment 
Associates is 
small enough to 
fit totally inside 
the ear. De- 
signed for fire 
and HAZMAT applications, the 
headset’s microphone and receiver 
are incorporated into a tiny generic 
earmold, which doesn’t interfere 
with SCBA breathers. Made to fit 
comfortably, the mic picks up voice 
vibrations from the jawbone, thus 
eliminating interference caused by 
ambient noise. Peripheral hearing 
is not substantially obstructed. 


Antennas hidden inside equipment: rack 


The Surveillance rack antenna 
system from STI-CO Industries 
simulates a standard contractor's 
van rooftop equipment rack. Hidden 
inside are the antennas. This sys- 
tem offers one antenna per vertical 
roof stanchion for a total system of 
as many as six antennas or six 
bands. The mobile antenna system 
eliminates the need to mount mul- 
tiple antennas inside or outside the 
vehicle and can be installed on any 


model van. It can be moved from one 
vehicle to another to support differ- 
ent looks or requirements, and pro- 
vides easy upgrade alternatives to 
existing van installations. 


WWW.STI-CO.COM 


Mounting equipment attaches to windshield 


PanaVise Products’ Window- 
grip deluxe mounts in any vehicle 
by attaching to the windshield. 
The mount has an AMPS-compat- 
ible mounting plate for mobile 
phones, hands-free kits, phone- 
PDAcombinations, GPS units and 
mobile video screens. The mount- 
ing plate can tilt 210° and can ro- 
tate 360°, which gives either the 
driver or the passenger optimum 
positioning control. Because of its 


universal applications, the 
mount and attached elec- 
tronics can be easily moved 
from vehicle to vehicle. Manu- 
factured from aircraft-grade 
aluminum, the shaft ex- 
tends from 13 '/s" to 18” 
and is indexed to prevent 
rotation. A lever firmly 
locks the shaft to its 
desired length. 
WWW.PANAVISE.COM 


Base station available in VHF highband 


The S-series base station from 
RELM Wireless is available in 
VHF high band, UHF and 800MHz 
models. It is a 50W and 35W, 19" 
rack mount drawer. The base sta- 
tion can be part of a custom-built 
full rack system or at component 


level for existing systems. The prod- 
uct features PC programming, 
narrowband and wideband opera- 
tion. The product has received FCC 
type acceptance for 30MHz- 
50MHz and 72MHz-76MHz. 
WWW,RELM.COM 


FREE Cable Assembly Catalog 


Call for your NEW FREE RF Connectors 128 page 
catalog offering nearly 60,000 stock cable assem- 
blies featuring the RF Connectors line of high quality 
coaxial connectors, solid center contacts, dual-wall 


WWW.,SWATHEADSETS.COM 
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Module offers 100W 


input power handling 


The 100-BC-FFN-20 coaxial di- 
rectional coupler from Bird Com- 
ponent Products offers an input 
power handling of 100W, a fre- 
quency range of 225MHz-400MHz 
and 20dB coupling. This product’s 
directivity is 25dB minimum. 

WWW.BIRDFLA.COM 


tubing for strain relief and fabrication using only US 
manufactured coaxial cables. This product line also 
includes USB, fiber optics and other molded cables. 
More than 10,000 variations of standard connec- 
tor interfaces terminate 64 popular coaxial cable types 
to create this broad selection. Custom assemblies are 
also available with short lead times. 


Foie A 


RF CONNECTORS 
Phone: (800) 233-1728 
Fax: (858) 549-6345 
email: rfi@rfindustries.com 
www.rfindustries.com 
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Pack Your Suitcase 


September 

11-13: PCIA GlobalXChange, spon- 
sored by the Personal Communications 
Industry Association, Los Angeles 
Convention Center, Los Angeles. 
Contact: 703-739-0300 or www.pcia. 
expoventure.com. 

10-13: CTIA Wireless LT. & Internet 
2001, San Diego Convention Center, San 
Diego. www.wirelessIT.com. 

12-13: C.O.P.S. West, produced by the 
California Peace Officers’ Association, 
Ontario Convention Center, Ontario, 
Canada. www.copswest.com. 

18: Region 24 Nationa] Public 
Safety Planning Advisory Commit- 
tee meeting, 5 p.m., Chateau on the 
Lake Resort, Branson, MO. Contact: 
Steve Devine, 573-526-6105 or email 
sdevine@mail.state.mo.us. 

19-22: Private Wireless Spectrum 
Management Conference & Expo, 
sponsored by Industrial Telecommuni- 
cations Association, the Council of 
Independent Communications Suppli- 
ers and the USMSS, Grand Hyatt 
Hotel, Washington. Contact: Ray 


Wisniewski at 703-528-5115 or email: 
ray@ita-relay.com. 


November 

6-8: Canadian Wireless, sponsored by 
the Canadian Wireless Telecommunica- 
tions Association, Metro Toron- 
to Convention Center. Contact: 613-233- 
4888, ext. 102, or www.cwta.ca. 

6-11: Communications Marketing 
Conference, DoubleTree Hotel 
Tucson-Reid Park, Tucson, AZ. 
www.commktga.com. 

12-15: AMTEX 2001, sponsored by the 
American Mobile Telecommunications 
Association, Wyndham Miami Biscayne 
Bay, Miami. Contact: 202-331-7773. 
www.amtausa.org. 

12-15: IWTA 2001 Expo, sponsored 
by the International Wireless 
Telecommunications Association, 
Wyndham Miami Biscayne Bay, 
Miami. www.iwta.org. 

16: Radio Club of America Annual 
Awards Banquet and Technical 
Symposium, New York, www.radio- 
club-of-america.org. 
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2002 


February 

19-22: NATE, sponsored by the Na- 
tional Association of Tower Erectors, Or- 
lando, FL. Contact: 888-882-5865 or 
www.natehome.com. 


March 

7-10: Entelec 2002, George R. 
Brown Convention Center, Houston. 
www.entelec.org. 


April 

24-26: International Wireless Com- 
munications Expo, co-sponsored by 
Mobile Radio Technology, Las Vegas 
Convention Center, Las Vegas. 
www.iwceconexpo.com. 


June 

23-26: UTC Telecom, sponsored by 
UTC, the United Telecom Council, MGM 
Grand, Las Vegas. www.utc.org. 


August 

11-15: APCO Conference & Exposi- 
tion, sponsored by APCO, Opryland Ho- 
tel, Nashville, TN. www.apcointl.com. 


RediCall Communications....... 34 


RELM Wireless ..............00... 42, 45 
Shulman, Rogers, Gandal, 

Pordy & Ecker ...........:-:::0cee 42 
Simulcast Solutions..... 24, 28, 29 
Sinclair Technologies ................ 44 


SmarTrunk Systems 

STI-CO Industries .......... 

Television Equipment 
ASSOCIALES ......cscscceeseeeeeseseseeaees 


TOPAZ S wavimienaaritast 


TX RX Systems 
VISIOHAUR, scores csvsssnaveesssaexesseaaceacy 


World Wide Packets .................. 46 
BOtron scsi 28, 31, 32, 33 


Correction 


In the August 2001 issue of MRT, the “Tuning In” article, “UTC presents Telecom 2001 in Milwaukee,” 
contained an error regarding the winners of product awards. The article stated that “Comverge Technologies, 
Granger Telecom, Harris, World Wide Packets, Comsearch, Keller and Heckman LLP and Alltec won product 
awards.” While all these companies were contenders for an award, not all were winners. The product award 
winners were: World Wide Packets, Comsearch, Alligator Communications and Alltec. 
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Changing Channels 


\" 


Paul R. Cox, 
vice president of 
satellite products/ 
systems and gov- 
ernment antennas 
at Andrew, Orland 
Park, IL, advances 
to group president, 
communication 
products. 


Eddie Edwards 
departs Alcatel’s 
RFS subsidiary as 
president to join 
CommScope, 
Hickory, NC, as ex- 
ecutive vice presi- 
dent of strategic 
development. 


David Little 
leaves Allgon and 
dB Products to join 
Kathrein, Scala 
Division, Medford, 
OR, as east coast 
regional sales 
manager. 


The Motorola Trunked Users 
Group awards the Danny Smith 
Award to Pam Montanari, radio 
systems manager for Pinellas 
County, FL. 


Little 


Gerard Spinelli departs East 
Coast Microwave, Stoneham, MA, 
as account manager to join Narda, 
Hauppauge, NY, as sales engineer. 


Dale N. Hatfield, director of the 
interdisciplinary telecommunica- 
tions program at the University of 
Colorado in Boulder, is appointed to 
the board of directors at Houston- 
based Crown Castle International. 


Alan Shark, president of the 
American Mobile Telecommunica- 
tions Association, earns his doc- 
torate degree in public adminis- 
tration from the University of 
Southern California’s Washington 
Public Policy Center. 


David J. Synk leaves Adlex, 
Marlborough, MA, as vice presi- 
dent of sales and joins Optasite, 
Worcester, MA, as vice president of 
sales and marketing. 
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PORTABLE 
TECHNICAL 


493 Crowell Lane » Lynchburg, VA 24502 


GE Portable Radio Service Depot 
FACTORY Magnes Factory Approved Nationwide 
CHL SennEE * Current Product Lines 
* Volce Guard Certified 


& + Public Service Trunking 
ERICSSON 3 * Surface Mount Technology 


(804) 239-3049 


FREDERICK G. GRIFFIN, P.C. 
2938 Waterlick Road 
Lynchburg, VA 24502 
(804) 237-2044 
NATIONWIDE COMMUNICATIONS CONSULTING 
Mobile Radio, Microwave, E9-1-1, 
CAD, Paging, LAN. 
Dispatch Communications Centers 
Multi Site Propagation Analysis 


st OMNICOM, Inc. 
COMMUNICATIONS ENGINEERING 


GENE A. BUZZI 


PRESIDENT 
980 THOMASVILLE ROAD, SUITE 200 


TALLAHASSEE, FLORIDA 32303 
pe (B50) 224-4451 « FAK: (850) 224-3058 
E-mail: omalcom@omntcom-uga.com 


GE PORTABLE SERVICE 
+ FAST TURN 
* WARRANTY 
* $48.00 hr./2 hr. MAX 
+ PARTS GE LIST 


« RETURN UPS PAID 
Smith Communications Service 
2121 W. Parrish Ave., Owensboro, KY 42301 


270-683-0936 


= Se 


MCCON 


Mobile Communications Consulting 
S.R. McConoughey, P.E. 
Principal 


13017 Chestnut Oak Drive 
(301) 926-2837 


Gaithersburg, MD 20878 


Classifieds 


| Daun Cheden 
| Classified 

| Advertising 

| Manager 


800-347-9375 


MTVIROTT 


COMMUNICATIONS GROUP 
RAYMOND C. TROTT, P.E. 
Chairman 
1425 Greenway Drive, Suite 350 
Irving, Texas 75038 
972/580-1911 » Fax: 972/580-0641 


SCHWANINGER & ASSOCIATES 


4 Arttomeys at Law 


| Robert H. Schwaninger, Jr. 
1331 H. Street N.W. Suite 500 
Wi DC 20005 


Ph- 202-347-8580 
Fax 202-347-8607 


Equipment for Sale 


All CCI 


WHITE, ORANGE, GREEN AND RED 
BUTTONS AVAILABLE 


$12.50 ea 


CCil PROGRAMING AVAILABLE 
ORDERS SHIPPED IN 14 DAYS 


NORTHEASTERN 


Communications, inc. 
Waterbury, CT (203) 575-9008 


Labels 


LOWEST PRICES ON 
BATTERIES & RADIOS! 


KENWOOD » ICOM + BENDIX KING 


www.commswest.com 


Wholesale Prices «= Public Safety & Gov. Discounts 
(800) 264-9516 ¢ (303) 494-1080 © (303) 499-2870 Fax 
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Classifieds - Equipment for Sale 
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Employment 


s_ Miz ps s (Class Code MT92-45D) for the Wyoming De- 
partment of Transportation in Douglas, Wyoming and (Class Code MT92-45B) for the Wyoming 
Department of Transportation in Cheyenne, Wyoming. Requires any combination of training and 
experience equivalent to an associates degree in electronics PLUS three years of work experience 
in maintenance and repair of electronics devices or appliances. Install, repair and maintain radio 
systems, telephone systems and associated equipment to the component level for Public Safety 
users. Maintain remote communications sites and towers. Must be willing to travel. Preference 


will be given to those applicants with FCC or equivalent certification. Salary range $2007-2579 
per month. Applications may be requested from the Wyoming Department of Transportation, 
5300 Bishop Blvd., Cheyenne, WY 82009-3340, PH (307)777-4467, FAX (307)777-3885, or may 
be downloaded from http://personnel.st.wy.us/stiobs. Completed applications must be submitted 
to the Human Resources Division, Emerson Bldg., 2001 Capitol Avenue, Cheyenne, WY 82002- 
0060, PH (307)777-7188 or FAX (307)777-6562. Application should be submitted promptly. 
Vacancy will close without advance notice, EOE/ADA 


MOBILE RADIO CAREERS 
Our nationwide dealers/users are searching for: 


* €Xxperlenced Radio Yechniclans/Svc. Mgrs. 
° Also searching for experienced mobile radio 
Sales Specialists and managers. Superior Earnings 
Aan Holt 


1534 Crescent Pointe Lane 
Virginia Reach, Virginia 23458 


WIRELESS STAFFING SPECIALISTS 
ALL LEVELS OF POSITIONS FILLED GLOBALLY 


® Technicians e Engineers e Managers Sales 
Send resume to address below 
Cheek web page for immediate openings 
WWW.PERSONNELI.COM 


MOTOROLA RADIOS FOR LESS 
HIGH QUALITY * EXCELLENT VALUE 


WETEC 


Authorized Motorola Distributor 


Specializing in Local, State & Federal Agencies 
WE SELL MORE FOR LESS THAN ANYBODY 1-888-GO-WETEC 
Visit our Website www.wetec.com 


(1-888-469-3832) 


TWO WAY RADIOS & ACCESSORIES 
BASE ANTENNAS 
MOBILE ANTENNAS 
PORTABLE & GPS ANTENNAS 
COAX CABLE & CONNECTORS 
RECHARGABLE BATTERIES 
RF AMPLIFIERS 
REPEATER & INTERFACES 
ENCODERS & DECODERS 
LIGHTNING PROTECTORS 
DUPLEXERS 
TOWER SECTIONS 
POWER SUPBLIES 
PROGRAMMERS 
SOLAR MOOULES 


De Le COMWERTESS, 


Immediate 
Delivery, 
Warranty 
& Service 


Bes. PERSONNEL RESOURCES, INC 


Phone = (757) 368-8258 


~ PO. Box 14570, Cincinnati, OH 45250 
E-Mail: PersonnelR@aol.com 


Fax = (757) 388-8836 Exmail = allans03@home.com 


Use the reader service card! 


Communications Electronics Technician Hl, 
City of Portland, Oregon, Comm-Net Services Division 


Approximate salary: $43,701 to $52,978 at one year. Senior journey level work. Work requires 
a JLE License and technical expertise in the installation, maintenance, troubleshooting, repair 
and operation of a variety of communications equipment and related systems. subsystems, 
connections and controls. Equipment includes Motorola Smartzone, microwave radios, 
800MHz transmitters and receivers, both fixed and mobile; antenna systems; and other related 


since 1969 
@ 859-491-5410 FAX 859-491-4340 
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Wanted 


electronic equipment. See job announcement at www.ci.portland.orus/jobs/ for required 
knowledge, skills and abilities. Closes September 10, 2001. 

All positions include a generous benefits and retirement package. Apply online at 
www.ci.portland.or.us/jobs’ or pick up an application at the Portland Building Application 
Center, 1120 SW 5" Ave, NE comer of lobby. Women and minorities are encouraged to apply. 


Feel free to contact Mark W. Ford 
at (503) 823-4391 If you have any questions. 


STATUS HEADS 510-895-9500 
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Classifieds - Equipment for Sale 


Quantity 
* Site simulcast system 


* Motorola MSF 5000 Repeaters 
* Smartnet Spectra C7 Mobile 

* Spectra C7 Control Stations 

* MTS 2000 Portable Radios 


* Centracom Series II Phis consoles 
complete with CEB 6 


* Harris 6 Ghz Digital Microwave 
system 5 sites 


For further information or inspection, 
please contact: 
Dave Collins at 517-788-2967 or e-mail 


Our new RadioConnect™ broadband wireless system lets 


dicollins@cmsenergy.com 
Up ta 50 Links ina Single Location .._—~=-——S>=you remotely transmit and receive data, telephone, and CONSUMERS ENERGY 
i u video up to twice as far as competitive units — with no 115 WEST TRAIL STREET 


High Reliability in the Harshest Environments —_|0ss in bandwidth! Contact us today at www.sonik.com. JACKSON, MI 49201 


Ethernet & Serial Synchronous Models logies Corporation 

. ‘au Court, Vista, CA 92083 
4-Line Telephone interface meme "To 760-536-1000 Fax: 760-536-1025 
o 2" di Cod email: sales@sonik.com 


| www.sonik.com | 
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“Vehicular repeaters extend hand-held communications by connecting to existing high-power mobile 
radios and repeating conversations iveboth directions.. Hand-helds 1-2 2 miles from a vehicle maintain’ 
reliable conmunications With. the. base MD tor50« or 60, miles aw’ ay: * ROAR © 


CPU PH Cor Tome Tx Cor Tk Opt 
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September 2001 MOBILE RADIO TECHNOLOGY AQ 


Classifieds - Equipment for Sale 


SACRAMENTO COMMUNICATIONS CO. LLC 
Phone: 209-755-4949 ¢ Fax: 209-755-4939 ¢ TOLL FREE: 1-800-811-4241 


Mot. GTX 800 Mhz Privacy Plus Mobile M11UGDECB1AN WiaC6 .o.....65 cc -see eee ceee sees seems Se RiEeaoePssecrcaond .. $200.00 
Mot. GTX 860 Mhz LTR Portable H141UCD6CU1AN wiace .......... s e " : i ; : js ... $225.00 
Mot. Maxtrac 800 Mhz Pavacy Plus D35, D45 - B1, B2, B4, BS. BG AT Scstncn cain lawn Sits bs - $100/$175 
Mot. Maxtrac LS 800 Mhz LTR (converted) D35, D45 - BG, B7 . WEARER rm ... $175.00 
Mot. Maxtrac UHF 2#/6f 40w D44MJA73A5AK/D44MJA77A3AKwiacc. (6ea siz ape ssi geueectwah aaa peau $250,00 
Mot. Maxtrac UHF 6f 40 D44MJA77A3AK wiace 2 . x eda wdsesestaee a SKtwea tale dtioreeareveise Bek - $250.00 
Mot. Radius M100 UHF 2f 25w D34LRA?73A5SCK Wlace ccc csssseucssesncneaesesesecnesssecensess csseseseesenecs ey peesneesoners 5 ; ... $250.00 
Mot. Radius M130 UHF 2f 40w M44XQC20A3AA WIACE oe. secsesecnees cn sveeceeeeeeseecesceatece quo ceeeeaestoncnsresnarenenes . $250.00 
Mot, GM300 UHF 8f 40w M44MC20D3AA wiace -_ ait ; can deyuiiten ‘ ; E ; F $250.00 
Mot. MTX 800 single system H25JGB5170DN wiace . SpE Alneded cd chcamncsnes erecta toeeecea Siesses : i : $100.00 
Mot, PS0 Port. H41GNU1120 42-50 Mhz 6w.......... spss piso aIsKna\iay eye okas $150.00 
Mot. MTX 900 Privacy Plus 896-941 Mhz H25HFA51B3 Wiace |e eae ; f ...$200,00 
Mot. SM120 Mobiles 450-470 16f 40w M44DGC20C2 .. ... 3 3 ee Saas Scr tiar ie See .... $250.00 
Mot. SMSO Mobiles 450-470 2f 40w 25KNZ M44DGC20A2 ooo cece cesses eseesnsa se teunretsncecne re neneanness $250.00 
Mot. MTS2000 900 Mhz 3w HO1IWCH4PW1 ..... — , Goes 5 AAD DRPESENANOAN Neds Accra ESI yS ee $500,00 
Mot. Maratrac 42-50 Mhz 16f 110w T81XTA7DA2BK wiace i eo se SEMEN é i iia .... $400,00 
Mot, Maratrac 450-470 Mhz 110w 16f T74XTA7DA3AK wiacc ......... Seas taeha ea piRinasbotenceesn ines : r .. $350.00 
Mot. Maratrac VHF 16f 110w T73XTA7DAZBK WIACC ooo... sseecesscecestene tno esnounsenensnsenes ‘ $450.00 
Mot. Spectra VHF 50w T43KMA7JASAK wiacc : cussae ces bisu stanaahaansnsisnas capa a : .... $550.00 
Mot. Spectra 900 Mhz D37KGASJBSFK % at ss Soo ehckes Bs : * g coven $185.00 
Mot. Spectra 900 Mhz 128f 30w D37KMA7JABSOK oo. occ ccccseeee fac Se PRAT ITNT CCR ARA TAT EASLCEN ro sa Z ... $350.00 
Mot, Mitrek UHF T34JJA30000K wiacc ..... .... eee ssa once nathan eke acide itac acs —_ $225.00 
Mot. STX 800 Mhz Type 4 H35STE5170ENSPOS 3 3 is RA Ss Ree aa : .... $150,00 
Mot. STX 800 Mhz Type |, | & conv H35WPA5170DN ..... ‘ LTTE ETT any 7 r i cove $350.00 
Mot. Visar UHF 450-520 Mhz 16f 4w HOSRDD9AA4/HOSSDD9AAA wiacc .. aigicoamphinmsnnan ac exiainamenenianen! . $375.00 
Mot Micor 800 Mhz 75w repeater (Solid State PA) CSSRCBS103AT no cabinet . RSA Ca ee ae : ‘adaecia andes $7,200,00 
Mot Micor 42-50 Mhz 100w repeater C71RCB pea 53 Rissebanteedceane j 2 es suaseae 3 $1,500.00 
Mot MSF 5000 800 trunked repeater 150w C8SCXBS103BT ooo scssseur seve Sa pest eT TTL 58 eS REARS ie $3,950.00 
Mot Site Controllers modals are T45052, T5255A, TS272A on. cece secs ccsn anon snee ee censucnsncacssesectssuananeesseeeeenenen ae nia wey CALL 
Kenwood TK-941 900 Mhz mobile i s : i ahs eit ue $250,00 
Kenwood TK-980 800 Mhz 15w LTR mobiles wiace .......... Stat ssi aetna are et awe 2 ; .... $250.00 
Kenwood TK-940 ‘800 Miz. Sw. LTR Moles WHACG 0. .c-scconssnssserseanconensoaseveunny seecopancananeeseanesngterstead ssans sessnsehsaienvanaisnannes — is . $226.00 
Kenwood TK-860H 450-476 Mhz 32f 35w wiacc .. ie oapenas ton featatat a aan tee ssaiiereidigtinie RRS a ., $300.00 
Kenwood TK-762 136-156 Mhz 25w 327 wiacc oe Ate ane ; 5 x : Lois ena SU 
Kenwood TK-370 450-470 Mhz 32f 4w wisome acc sapuavraabebannetvasmevernonves Laigguiencnaaigreseasga smart {em . vee $200.00 
Kenwood TK-840 450-488 Mhz LTR 32i 25w 12.5 Khz ...... A EEC SCN ALT aN SnD: at SOR cy < $226.00 
EF Johnson 8640 900 Mhz LTR mobile wio acc : es Fast toes hecats ou a scrasy ied cesses 9125.00 
EF Johnson 8655 900 Mhz LTR mobile wiacc. .... 7 ‘ * eAwt ; 7" ees ht soe $150.00 
EF Johnson 8600 800 Mhz LTR mobile wlace oo cee cece cecr en» s ehianspaenzarsseesrarsnsatcs aaa ARM TURTNIRIS oo .. $140.00 
Standard RP7OK 800 Mhz 15w Desktop repeater : OER CHAN acest neathes scebie AM ‘a greene apinaipeadnnnat . $500.00 
Standard HX-581T 800 Mhz 10 system LTR/conv port .. ‘ z , se ppecsees Mar eee 2 Suna bk won oe $9900 
Standard HX-582T/HX-580 800 Mhz 10 system LTR/cony port.. . ; ST sieoereaeetianats asec , -$125.00 
Uniden SPU21 460-470 Mhz 1f 2w port NOS - eassinines ‘ae ... $140,00 
Uniden 800 Mhz ESAS & LTR trunked 128f 2w 3= -SPSB01TSXE. 5=SPSB02TSXE .......... : nase i aid : ... $150.00 
Icom 440-470 Mhz 32f 4w scan, alpha display IC-F4-4 .... 7 , : - F aueteitone .... $200.00 
Astron RM50 Rack Mount SOA power supply .. asiniaaaa eek asin ee es Nip a TSTE or ere $175.00 
Milcom P9-05K 1-C3/P18-05K1C1, 90w & 150w, B00 Mhz power amps .. Raa TeaTON nc baeveat es ahd was ca ae 5 . $450-5550 
Ce'lwave 800 Mhz 4ch transmit combiner aa ae 2 hes eee ate BSS HAS spendin .... $450.00 
Telewave Sch 800 Mhz TX combiner M101-860-STRM oo... sigisessaeesere REECE seeis » »» $2,500.00 
Sinclair R-103GC 30-50 Mhz notehireject Guplexer oo... ccc scc secessey scsesspeeeeescsn sesvenvavavensivasavstcavavasssasesness sn saveeacersescnvasenyasayansnsaess Gasita te fees segenges: snare LOL 
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Mid State Electronics Inc. 
1-800-968-7820 * midstate@btitelecom.net 
MAJOR CREDIT CARDS ACCEPTED 
(1)ZETRON 640 DAPEX —- $5000 
(3) SCT-1500 UHF 10W XMITTER —-------- $1200¢ea 
(3) VOCOM 350 WATT UHF 40 WATT DRIVE - $1500ea 
{(2}ZETRON 38-REPEATER TONE PANEL ---- $395ea 
(1)ZETRON 48-REPEATER MANAGER -------- $1250 
(1)ZETRON 49-TRUNKING RPT MGR -=-—----- $1500 
(LZ) ASTRON RM-50A P/S W-NO METER “$175 
(LIASTRON RM-60M P/S W-METER ------ -- $225 
(1) EMR DUPLEXER MODEL 65534/EH UHF--- $350 
(1) YOCOM 900 mhz VCO 35 2W IN 35 OUT — $1000 
(7Q)ROLLS \ 300’ 7/8 COAX COMPLETE 

W/END FITTINGS -----------++-++++-+-+------- $650ea 
(15)MAXON TP-4801 800 mhz LTR complete - $125ea 
(5) MAXON TP-4800 800 mhz LTR complete — $1500a 
{10)MOTOROLA 800 mhz LTR LIKE NEW —--- $250ea 
(SJUNIDEN B00 mhz LTR DUPLEX PHONES--$175ea 


* BOARDS * STRIPS * ACCESSORIES e ELEMENTS * REEDS» 


lal of the month 8-7 SePNUMEL tnmsiy of Grogory Hoeirohies Corp 
ecials oO fe mon ve’s back, formerly o! [e) ics 

GE Rape 36-50 range 40W wyaccessories reste 

GE MASTER It Base Cards. DC cantrol, AX control, Remote audio. TX control. PSLM. STE, alarm tone BS 
GE ORION mobiles 42- 50 range 60 watt with accessones .... ... . 

GE EXECT Il 40W jable top base high band of low band 

GE MDS mobiles high band with access. Model TLH22 

GE MLS mobiles high Dand, with mic & Siacket 

GE MUS UHF manies with mic. and bracket 

GE S550 Scan cantral nead ‘ 

GE PHOENIX Mabile balge ........ 

GE PCS Portable 470- 490 range wi ‘battery & antenna 

MOTOROLA Mitrek 39-50 range GOW wiaccessories 

FEGENCY Mobile made! BTHz0t high dand ....... 

MOTOROLA Micor 150-170 range, 100W range less accessones 


Catalog Availabi If you can't find it, try us! Call. (973) 772-0704 or ‘fax (973) ‘340-1902 
*S034u « SLN3INAT3 ¢ SAIMOSSADOV « SdlHLS © SauvVOG « 


Ang « 


* TRADE « 


TIAS « 


¢ SELL 


* BUY 
eF0vuLs 


Visit our Website FleetStat AVL 


at www. Integrating Voice Dispatch, AVL, and Mobile 


cookscom.com bce A : 
Messaging in one Economical Unit 


Call DAWN RHODEN 
»for all of your 
~ CLASSIFIED 


Real time GPS vehicle tracking 
Complete dispatch and mapping software 
Vehicle recording and playback features 


advertising needs 
we 


1-800-347-9375 


Increased systems revenues 


Fresno, CA ¢ 800-233-8818 
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Amerizn 


Liquidation Specials 


Your Cost 


PAZTPX System portable 16 sys/grp 800 mhz 
PM82SN Dual mode mobile 16 sys/grp 800 mhz 
PM81DN Dual mode mobite 16 sys/grp 800 mhz 
MGEAZN Mohile 16 sys/arp 800 mhz NEW 
FMD863 EDACS 30 w/Scan model. VERY CLEAN 
H9D85X Ericsson LPE 200 Scan w/hat & ant 
KAY1011617/73 LPE Speaker mic w/ coiled cord. Good Cond 
D2HMG?7 VHF Scan mobile 50W Demo 
344A4528P55/D2MC3Z Heavy duty mobile mic NEW 
PCBLGS System portable 16 sys/grp 800 mhz 
316TSD Full duplex rear mount mobile w/handsat cradla 
EFJ New model 9841 LTR UHF trunked mobile 
Bird 4521 5 to 500w 19” rack mount watt mater 

§ ch combiners ~ Decibel Clean | 


UHIDER DUPLEX | 


WHE Tr 
urir ih 


Purchase on-line: 
www.amerizonwholesale.com 


800-336-6825 


Ti : ] ] iis) 5) N subis : : ige 
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NEW 

PSA-45B 

@ 950-1450 MHz 

® Lightweight 

@ Only 8 Ibs. 

@ Fast Display Updating 
@ LCD Visible Outdoors 


engineer the idea! test instrument. $2475. 


other accessories. 


to 8 GHz. $2930. 
Avcom-Ramsey Technologies Inc. # 


<jiéi- AVCOM SPECTRUM ANALYZERS 


Visit us at www.avcomramsey.com 


With revolutionary neronnance and convenience, Avcom's compact 
and lightweight PSA-45B provides the satellite installation and service 


PSA-65C PSA-37D 

@ 1-1250 MHz @ 10-1750 MHz and 

@ FM Demodulator 3.7-4.2 GHz 

@ Portable and @ Power for LNB 
rugged @ Only 17 Ibs. 4 

@ Only 18 Ibs. @ -95 dBm Sensitivity [F 

@ -95 dBm Sensitivity 


804-794-2500 # FAX: 804-794-8284 + sales@avcomramsey.com 


Ameri2”n 


Below Wholesale Prices 


8XB191203 1200 MAH HICAP 

BKB191202 1700 MAH X-HICAP..............$145 
BXB19120603 = 1200 MAH... $107 
BAB191206/1 G00 MAH... ..scereevererrarneen $37 


| \ Purchase on-line: 


<V www.amerizonbatteries.com 
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NEW 


PSA-2400A 

@ 2.4-2.5 GHz Band 
Lightweight 

Only 8 Ibs. 

Fast Display Updating 
LCD Visible Outdoors 


The PSA-2400A operates in the 2.4 GHz ISM band for installing and 
maintaining wireless systems including WLAN and point to point 
microwave. Bias voltage for active antennas. $2775. 


The Avcom-Ramsey Family of Portable Spectrum Analyzers includes a variety of cost effective, easy to oper- 
ate and accurate instruments for satellite, microwave and RF applications. 
Adapter to record the spectrum analyzer's display on a PC, as well as Antennas, Tracking Generators, Sweep 
Generators, Return Loss Bridges, DC Blocks, Power Dividers, Waveguide to Coax Adapters and many 


In addition Avcom-Ramsey makes an 


The PSA-65C features include 5 setinign for resolution bandwidth and The PSA-37D covers off-air, IF, L Band and C Band. The accurate 4 
an auxiliary jack to power external frequency extenders for bands up digit LCD readout gives the center frequency In MHz. $2475. 


www.avcomramsey.com 


500 Southlake Blvd. Richmond, VA 23236 
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Classifieds - Equipment for Sale 


Compatible Motorola’ 

Radio Rieger ing Cables qnparnie Matorols 
PA-I Programming Adaptor...$139.95 
* Compatible with "RIB" unit, 


s * Rugged steel case, 
HT600, MT800, MT1000, P200, P500, MTX800, MTX810, MTX820, MTX900. scormedie Sapo 385. * Power LED. 


4 MARATRAC, (MAXTRAC - 50, 100, 300, 820, 840, M860) es PA-II Programming Adaptor...$159.95 
IARI S M700, M206, M208, M214, M216, M400, GM300), SM10, SM. $59. * Contains rechargeable NI-CAD Batterles: 
iA . . Perfect for field use and Portable, 

. STX, SIX Gemini, STX 821 trunked portables, i $79. Laptop & Notebook Computers, 

SABER and System SABER. ......02000 ; . .$99. * Status LEDs: Power On and oe 

SPECTRA Low and Medium Power Unit . f ia $79. * Power Switch. 
.. SPECTRA 100 Watt and High Power Units. . : iP $79. * Power / Charger Included. 

SYNTOR 9000 and 9000E Radio Line. . t F * Runs for 8 continuous hours, 

R100 Repeater. ; eae ei $49, from a full charge. 


» MCX1000. ....... : pany PA-IIl Pocket Programmer...$189.95 


.... Cloning Cable fo ese Ts awh se * Micro-Size Design tor Convenient 
». GP300, GP350, and P110 Models, .........:0-e008 . Portability and Field Use. BH 


.... MSF5000 Digital Unit with 3 Digit Display in Controller Tray. $75, * Uses Surface Mount Technolog 
.. HT1000, MT2000, MTX 838, MTX 8000, MTX 9000 stabs on side of radio) and JEDI Series. 3 

dens MRO CUE. ised stecatecassainasbucd nngep (ustentacadian 

..., Cloning Cable for the Motorola® JEDI Series. 
. ASTRO SABER and SABER SI. 


Potts tries 


. HT750, HT1250. $79: NEA un 
FAX 404-872-1038 


Polaris Industries | UY WITH CONFIDENCE FROM POLARIS AND LEARN WHY WE 00- 752- A 
werw.polarisradio.com | HAVE BEEN SATISFYING CUSTOMERS FOR THE PAST 15 YEARS. 
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COMPLETE CHANNEL ELEMENTS *** SUMMER CLEARANCE SALE *** 


REQUENCY OVERSTOCKED! Must sell NOW ~ Make an Offer. 
ARETE H a pall See our website for 100s more items. _* barnettelec.com * email bobb @flash.net 


‘i Min order $200 + shipping » VISA/MC, NO COD'S 
Most Elements $20.00 with Trade Pe 


-BASE/REPEATERS- 100 DELTAS VHF 100W 16/32 CH WIACC 
Crystals 50 SYNTOR X CONSOLET & BASE 800T 3. SPECTRA 110 W VHF NO ACC 
40 SMARTNET TRUNKED SYSTEM CONTROLLER TSO76 & others 200 MASTR II E VHF 12CH 100W WIACC 
We Buy Used Elements 200 MICOR CSSRCB5103 AT 800 MHZ REPEATERS 35,75 & 150 WATT | 3. SYNTOR X 9000 VHF 32 CH 100W WACC 
50 MICOR C73RTB1108E VHF 100W BASE REPT 50 SYNTOR X 9000 UHF 32CH W/ACC 
N KX 6 MSF 5000 UHF C74CLB 110 REPT 35 SYNTOR X 40W UHF 32CH WIACC 
30 GE 900 MHZ DIGITAL PAGING OR CONV REPT 60 WATT 20 MOT PAC-RT REPT. UHF 
1814 Hancock St. 50 MICOR VHF-UHF, 30-50 MHZ BASE/REPT 100-375W 50 MAXTRAC 8coT (SW 
Gretna, LA 70053 25 GE MASTR II BASE/REPT 30-50 MHZ. VHF, UHF 30 SYNTOR X 800 CONVENTIONAL 35” 
504-361-5525 (in LA) - 800-237-6519 1 MSR 2000 VHF REPT 100W NEW 10 SPECTRA 900 B7 
FAX 504-361-5526 40 CELWAVE SJD B80-5T, WiSCH MULTICOUPLER 20 SYNTOR X 9000 CONVENTIOANL 35W 
-MOBILES- 100 CENTRACOM 1 & Il CABINETS 
3 MARATRAC 42-50 MHZ 100W 99CH WIACC 25 CENTRACOM Il SYSTEMS, CARDS & PARTS 
200 MICOR VHF 100W 120H WACC 100 -1600 TONE 4 CH REMOTES 
100 SYNTOR X VHF 100 12CH WIACC 100 T-1383 TONE 2 CH TEL REMOTES 


BARNETT ELECTRONICS INC 
330 HWY, 236 Lonoke, AR 72086 * Phone: 800-423-3858 
FAX: 501-676-2475 « Info: 501-676-5506 * Hrs 8-5 M-F CDT 
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The Very Best Prices on Communication Equipment 


IFR 1600S starting at 
$8,500. 


© DSP-based voter comparator 
* ]2 sites per comparator chassis 


* Cost-effective return paths 
We provide the tools: 
You satisfy your customer. 


Competitive pricing on all brands including: 
Hewlett Packard, IFR and Motorola 
Browse our online catalog at WWW.EML1.COM 
EML will buy your used test equipment 
Toll Free (888)846-4614 ¢ Si, se habla ESPANOL 
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bic PUAC £000 Bases, 900 MHz, C35JLB1101A 
ea MICOR PURC Bases, S00 MHz. C7RIZBTI01A 
IWCOR Aptrs B00 MHz, CSSAC3S109AT 
AND SELL . TXAX 5 Channel Cambiner 
USED GTX. 800 MHz. LTR M11UGDECUTAN 
3. RADIUS $200, 490 MHz, HSSRFUTIZ0BN 
MOTOROLA, MARATRAC, 460 MHz, T?4XTATTATBK 
GE AND MICON Comm. Apt, 460 MHz, CBIACBS1N5AY 
MICOR Bases, 460 MHz, Ch4RCB3105 
ERICSSON SYNTOR X 9000 460MH2. T7SKEI7JO4AK 
FM QDea. SYNTOR X 9000, 460 MHz, T34KEUTJOAK 
TWO-WAY i, SYNTOR X 9000, Accessory Groups 
a. MAXTRAC, 460 MHz, D44MJA7JA5AK 
RADIOS ASDIUS M120. 460 MHz. M44GMC20AGAA 
ea. RADIUS M100, 460 MHz, O34. RA73ASBK 
. MAXTRAG, 460 MHz, D34MJA7345CK 
AADIUS SM 120, 460 MHz, M340GC20C24A 
HT1000, 460 MHz. HOTROCSAAZAN 
M1100. 480 MHz, H44GCU71003% 
GP300, 460 MHz, P94¥PC20G2AA 
GP350. 460 MHz, PI4MGC202C2AA 
SYNTOR X 9000. 155 MHz. T73KEJ7JOGAK 
MARATRAC. 15SMHz, T73XTA7DASAK 
_ MAXTRAC, 135 MHz, O43MJA77AICK 
50622 _ MAXTRAG 152 MH2, DISMJATZAICK 
a M1000, 195 MHz. H43GCU7100CN 
PHONE: MARATAAC. 48 MHz, TAIXTATDASAK 
319 . MITREK, 48 MH, T81JJ84000 
(319) RADIUS M208. 48 Metz, O51LRAS7Z4BK 
984-6115 MICOR Base, 37 MHz, C71ATBIS06 
; MARATAAC, 37 MHz, TBIXTA7TASBK 
FAX MITREK, 35 MHz, TB1JJA¢9000K 
(319) 1000a, MOTOROLA SYSTEMS 90 Sirens 
WANTED: GP300 Portables, VHFAIKF 
984-6220 SPECTRA Mobiles and UHF SYNTOR Mobiles 


SCHAEFER 
RADIO CO. 
130 West 
Fayette St., 
P.O, Box 395 
Denver, IA 


Stay Connected... 
Industry's Premier Conference. 


Classifieds - Equipment for Sale 


BUYING ERICSSON - GE EQUIPMENT 
Olympian CD100 diese! gen set JOOKW 120/240 
1 phase 99 hr since new. transfer switch, 
outdoor cabinet with internal 265 oe tank 
most all factory options ... bs 
PCS UHF 2CH Radio only . 
PCS 6 Unit std. multi-charg 
Monogram otto speaker mic. ..... 
Menogram Port 1200 mah batt. 
LPE/KPC 1700 mah battery .. 
Monogram port, 36-42 new ... 
EDAC Ranger mobile, new boxed .. 
$990 128 ch head w/vwarranty . 
$950 128 ch head w/warranty . 
$550 Scan control head mint .. 
Phoenix-SX 16CH VHF w/acc.... 
MLSHO40/041 VHF MLS w/acc. . 
mdx vhf w/accessories ....... 
MVS VHF & UHF w/acc. ... 
KPC300 Ericsson VHF & UHF Pont. .. 
KPC spk/mie w/coiled cord min’ 
Rangr 150-174 110w less acc..... 
Rangr 30-42 / 35-50 100w less acc. 
Rangr 440-470 100w less ace. ...-... 
Delta-S 450-470 less acc, 1OOW 
Delta-SX 150-174 less acc 100W. 
Mastril 150-174 / 29-36 110W .. 
NEW LONDON TECHNOLOGY 
752 Alum Springs Road # Forest, VA 24551 
Tel: 804-525-0068 © Fax: 804-525-0078 
www. newlondontech.com 


Attend the Private Wireless 


September 19 — 22, 2001 


Grand Hyatt Hotel 


1000 H St. NW + Washington, DC 20001 


www.ita-relay.com * 703.528.5115 


Sponsored by ITA, CICS and USMSS, 
Register online today at www.ita-relay.com! _ 


FOR SALE H-P-8920-A 


RADIO SERVICE MONITORS 
QUANTITY (17) FOR SALE 


WITH OPTIONS 


(5) H-P-8920-4 OPTIONS 2/3/4/5/13/1 4/50 $8900 
(6) H-P-8920-4 OPTIONS 2/3/4/5 $8500 
(6) H-P-8920-A OPTIONS 1/2/3/4/5/10 . 


500KHz to 1GHz Frequency Range 

Spectrum Analyzer w/Tracking Generator 
Duplex Generator/Digital/Analog Signaling 
LTR/EDACKS/MPT-1327 Trunking Test 

High Stability OCXO 

8 Month Warranty & 10-day Right of Refusal 
Tested and Calibrated 


USED TEST EQUIPMENT WANTED, 
FAX YOUR LIST TO +1 925-229-2035 


RF IMAGING & COMMUNICATIONS 
1-800-251-8911 = FAX: +1 925-229-2035 
tt: w.best. ~rfimage 
E-MAIL: rfimage@best.com 
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September 2001 


CMC ENTERPRISES 2-WAY, MICROWAVE & TELECOM EQPT. 


Towars, 2-\ay, Microwave & Telecom Equisment 


$228.00 ss O 
$2500 a o 
$t 


fips tor 778 ar 1-5/6" Holix **CALL** 


375.00 oa 
aie G0 eu 


ial a] 
$9500.00 oa 


3100.00 ea 
25) $150.00 
ONew ListingS 
Call Charles at 336-769-2885 
For More Equipment Please Visit our Web Site at 
www_cmcent.com 
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Delay Timer 


Programmabje Timer 


"ON WHEN IGNITION IS OF F" 


* Battery Protection Device 
* Low Voltage shuts down load 


* Allows Aogivitg of incoming data for 
MDT, GPS, AVL 

*30 AMP 12 Volt DC 

* Low voltage sensor yw - Over 
voltage protection (1 

» One year warranty. 


WIG-WAG 
HEADLIGHT FLASHER 
100% SOLID STATE 


* Power: 12 valts, negative ground system 
* Flash rate: Nominal 1.9 per second on 
wigwag pattern 

¢ Lamp Wattage Capacity: 180 watts 

¢ Current Output: 15 Amps 

* Size: L 4" x W 2” 1/8 x H 1/2" ~ Weight 
3 1/2 oz. 


AC/DC INDUSTRIES 


P. O. BOX 710548, HOUSTON, TEXAS 77271 
Tel: (281) 933-0909 « Fax: (281) 933-1001 
Toll Free: 800-888-0909 


Web-Site: www.acdcind.com 
E-mail: sales@acdcind.com 
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Tower Space/Services 


ee Tower 
Specialists 
:: SWAGER 


» Communications, Inc, 
Call 1-800-968-5601 or 
Fax 1-800-882-3414 for details. 


ANTENNA SPACE AVAILABLE 
200° Richmond, VA 
500° Norfolk/Portsmouth, VA 
200° Newport news, VA 


400° Hampton, VA 


Areawide Communications Ine. 
757-595-7163 


CHECK THE FACTS THEN 
CALL THE BEST! 


Chicago Tower Leasing Corp 


Environmentally controlled 
-\ equipment enclosures, back-up power, 
AF engineered sites. Secure. 
Premiere sites in Metro Chicago Area—choice of 
Federal State, Govt. & all Class 4 Systems. 
STAN STANN 
105 MURPHY LAKE ROAD 


PARK RIDGE, IL 60068 (847)823-7713 
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Classifieds - Equipment for Sale 


Audio Accessories for 2-Way Radios 
(@)) Ki 12- K500- K400- K9725- K1OOOHFM 


BK lel n "Comfortable" | "Top Seller" | "Bestin Class" | "Easy to Use" "Affordable" 
: 
(800) 959-2899 


Fax: (760) 796-6369 
E-mail: info@kleinelectronics.com 


Web: www.kleinelectronics.com Dual Muff Heavy Duty 
il I 2 Piece Dual Muff Headset | Headset w/ Noise} Remote Speaker Hands Free Mic 
Ca Now! Lapel Mic for Safety Helmets | Cancelling Mic Mic for IDEN Phones 
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Blair Communications, Inc 

2237 Royal Lane Suite 102 

Dallas, Texas 75229 

In Business since 1980 © Same location since 1988 
Toll Free 1-800-641-8906 


WE ARE BUYING!! TOP $$ PAID FOR 


MOTOROLA = KENWOOD * VERTEX * PORTABLES AND MOBILES 


NATIONWIDE purchasing and sales of quality used 2-way radio equipment “Wanted” 1 or 
1,000, Late model equipment! Fax or e-mail us your list for a fair quote. Member BBB 


1-972-247-4901 * Fax 1-972-247-8389 
www.blaircommunications.com * e-mail blair2237@aol.com 


Largest rental fleet in North Texas. Over 2,000 Portables & Mobiles in stock 
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Rentals and Repairs Computer Software 


Bug & Sell 


Motorola, Uniden, E.F. Johnson, Kenwood 
Two-Way Radios and Systems 


DELTA 
COMMUNICATIONS 


1-800-880-2250 
FAX: 972-278-5085 
Garland, TX 
WWW .DELTA2000,COM 


To Your RF Coverage 
and Site Management 
Problems... 
On your own PC! 


For either microwave links or area coverage, our 
Terrain Analysis Package (TAP)™ software helps 
you find system design solutions in-house. 

See details and download demo from our web site! 


SorrWRIGHT, LLC 

1010 So. Jouer St, Surte 204 

Aunona, CO 80012-3150 USA 
; : Tex. (303) 344-5486 « Fax (303) 344-2811 
= —— ; : www.softwright.com 
800-347-9375 email; sales@softwright.com 
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i 


Stay Connected... Attend the Private Wireless 
- - Industry’s Premier Conference. 
communications " as 

Jokes ose 2001 Private Wireless Spectrum Management Conference and 
Exposition 


Over 4000 Walkie-Talkies in Stock 


014-139-2424 
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September 19 — 22, 2001 

Grand Hyatt Hotel * 1000 H St. NW + Washington, DC 20001 

www. ita-relay.com * 703.528.5115 

Sponsored by ITA, CICS and USMSS. Register online today at www.ita-relay.com! 
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Classifieds - Rentals and Repairs 


Cushman / IFR / Motorola / Wavetek 


Get Your Test Equipment Needs 
From Service Professionals. 
We Buy & Sell Service Monitors. 


Communication Service Monitor 
Repair & Calibration Specialists 


Cardinal 
Electronics, Inc. 


‘SERVICE MONITOR 
Repair & Calibration 


Exclusive Monitor repair since 1973 
NIST TRACEABLE NEW LOWER RATES 
= Visit our Website: cardinalelec.com @2 


NS Electronics Service, Inc. 
3610 Dekalb Technology Pkwy 
= 2 Suite 110/111 
ee ie 2sterc orc Atlanta, GA 30340 
— Phone: 770-451-3264 


www.nselectronics.com Fax: 770-458-8785 


1631 N. Evergreen Ave. Arlington Heights, IL 60004 
Ph. (847) 797-7820 Fax (847)870-0342 


Professional Consulting Service 


Loudoun Communications Inc. 
Communications Systems 


REPAIR DEPOT 


Quauity Service on MicRopROcESSOR-BASED 
Mosites, PontaBtes AND Controt Heaps. 
Surrace Mount Repair. Most repairs $75 pLus PARTS. 
FREE ESTIMATES. 


Warranty Service Available On: 
Com-Net Ericsson »* Kenwood 


585 Factory Shoals Rd. 
Austell, GA. 30168 


Engineering For The Wireless World 


Wireless Communications Systems and Facilities 
Define Acquire Build Manage 
Design Zone Test.;, Operate 


RCC Consultants, Inc. 


100 Woodbridge Center Drive. Suite 201 
Woodbridue, NE OF 095 
800-247-4796 

email inforeree.com 770-948-9566 


Cote Nicterars ted Xe Eirtranciticaycal 
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Rentals and Repair 


PORTABLE/MOBILE TWO-WAY RADIO SERVICE 
+ One Flat-Rate of $89.00 Includes: 
* Labor, Parts & Fed-Ex Retum Shipping 
* We Service Most Major Brands 
PORTABLE RabDIo SERVICE, LLC 
KERA Drive 
Mountain View, AR 72560 
Voice: 800-245-4310 
Fax: 870-269-5666 
www.portableradioservice.com 


COMMUNICATIONS 
service to you! 


Call for a quote. 
We'll make your next 
project affordable. 


Po 


www.mosscom.com 
800-822-MOSS 


September 2001 


MOTOROLA 
RADIO RENTALS 


¢ HT1000, GP300, P200 

¢ Intrinsically Safe 

* Full Line of Radio Accessories 
¢ Mobiles & Repeaters 

« 24-Hour Service 

¢ Dealer Inquiries Invited 


1-800-283-COMM 


EVENT RENTAL COMM., INC. 
e-mail: eventcomm@aol.com 


MOTOROLA 
PORTABLE & MOBILE REPAIR 


* Quick Turn Around * Free Retum Shipping 
* Factory Trained & FCC Licensed Techs 


800-587-5636 


1660 NE 205th Terrace « Miami Beach, FL 33179 


AMPLIFIER SERVICE CENTER 


WE REPAIR: 
“> TRANSMITTER AMPLIFIERS 
+ TOWER TOP AMPLIFIERS 


TWO-WAY RADIO, PCS & CELLULAR AMPS 
MOTOROLA, GE, ERICSSON, MILCOM... 


7B Airpark Drive Kavanced 
Lynchburg, YA 24502-3757 MTINTC! \! 
Phone/Fax: (804) 237-8255 COMMUNICATIONS 
Toll Free: 1-800-488-7908 

www.adycommunicationsine.com 


Minitor II Pager 


Repair Just $37.50 
Price includes all 
Parts and Labor 


5 Day turn time 
90 Day Warranty 


Dealer Price 


1300 N FL Mango Rd #21 a>) 
West Palm Beach, FL 33409 

i , ‘ wireless 
Water/Physical Damage and PaglND, Fonte 
housing parts not included % 
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Post-Show Coverage 


APCO hosts conference in SLC 


APCO session highlights & quotes 


The APCO Conference & Exhibition 
provided a forum for exchanging ideas, 
opinions and commercials. Following 
are a few "quotables"” MRT editors 
picked up in sessions and on the floor. 


Glen S. Nash, incoming APCO president, 
on efforts to speed the availability of wireless 
E9-1-1: “We will continue that 
fight until it becomes 4a reality be- 
cause we know the role in pro- 
tecting life and property.” Nash's 
other goals: improve APCO’s au- 
tomatic frequency coordination 
service; help the FCC with its 
universal licensing service; re- 
solve 800MHz interference; 
improve frequency coordination with 
Canada and Mexico; secure spectrum 
for future needs; and urge members to 
make plans to use more spectrum effi- 
cient systems using Project 25-compli- 
ant equipment or other technologies. 

Joe L. Hanna, a Dallas-based consultant, 
cautioned carriers and PSAPs about their 
potential liability after the Oct. 1 wireless 
E9-1-1 Phase || deadline, suggesting that car- 
riers that have been asked to provide service 
but haven't, and that PSAPs receiving cost 
recovery money without asking carriers for 
wireless E9-1-1 service, might face lawsuits. 
“When someone dies, Someone wants some- 
one to blame .... | would not want to be PSAP 
manager, police or fire chief, mayor or city 
manager explaining why I'm get- 
ting the money, and | didn’t ask 
for wireless E9-1-1,” Hanna said. 

Pam Montanari, radio sys- 
tems manager for emergency 
communications in Pinellas 
County, FL, on the Motorola 
“Greenhouse” test of high-speed 
data on a 1SOkHz-wide 7OOMHz 
channel: “Greenhouse is enabling 
users to do in the field what they 
previously could only do at their 
desks.” David P. Byrum, a com- 
munications engineer with the 
Pinellas County sheriff's commu- 
q nications maintenance division 

added: “The county commission 
wants all departments to work to- 
gether. Motorola's project is heading the di- 
rection of integration that would tie every- 
thing together.” 

David Funk, deputy director at the Na- 
tional Correctional Law Enforcement Tech- 
nology Center, on 7OOMHz Regional Plan- 
ning Committee funding and the center's pre- 
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coordination database: “So far, we've funded 
14 committees that have convened. Some- 
one from each region must come to Denver 
to learn how to use the database.” Among 
other things, the pre-coordination database 
helps RPCs to allot FCC-allocated frequen- 
cies for city, county and state agencies. The 
database is programmed to avoid a problem 
with the 8OOMHz frequencies: depletion of 
allotments before tardy RPCs convened, 

RoxAnn Brown, chairman of APCO's 
Project 39, on resolving 800MHz interfer- 
ence from commercial carriers to public 
safety radio communications systems: “We 
want to provide multiple, reality-based and, 
where possible, tested short- 
term, mid-term and long-term 
solutions for 800MHz inter- 
ference issues.” The project's 
timetable: Within six months, 
catalog all public safety 
800MHz interference issues. 
Within 12 months, identify 
and test all potential short- 
term interference solutions. Within 18 
months, identify and, if possible, test all mid- 
term and long-term solutions as applied to 
at least two identified public safety agencies 
to prove that they work. 

John Powell, University of California at 
Berkeley Police Department, on Project 25 
update: “Project 25 Phase | development 
serves the majority of the U.S. market, which 
is more sparsely populated. The choice for 
you depends on your individual components 
for your system, | think everything on this 
market will offer you the features you need.” 
Andrew Terry, director, Minnesota Depart- 
ment of Transportation's Office of Electronic 
Communications: “With competition, prices 
are coming down. We are encouraged by 
other manufacturers participating more ... Be- 
fore competition, pricing was flat. There was 
no movement in pricing and no introduc- 
tions. The high-end radios were running 
$3,500.” Mary Pittman, marketing manager, 
Motorola U.S. & Canada Group System Mar- 
keting, on what the term Project-25-compli- 
ant means: “There are a lot of different types 
of compliantness. Some are mutually exclu- 
sive. It is important that users specify exactly 
what they want.” Dave Helfrich, strategic pro- 
gram manager, APCO 25: “Purchase from 
multiple vendors, so the prices will go down. 
Keep doors open, take a look at everybody 
and keep everybody in business.” 


é ~ Find more APCO coverage at 
* WWW.MRTMAG.COM. 


Public safety communicators await 
the opening of the 67th APCO Ex- 
position. More than 275 exhibitors 
displayed their products and ser- 
vices at the Salt Palace. 


¥ 


| 
NAL PRO 


APCO’'s presi- 
dent-elect Thera 
Bradshaw (ab- 
ove) introduces 
9-1-1 for Kids, a 
program that 
teaches kids to 
call 9-1-1 in an 
emergency. Red 
E. Fox waves to 


re FET ey 


TX RX Systems, Angola, NY, cel- 
ebrates 25 years of business in 
2001. Douglas Hillman, general 
manager, cuts the ceremonial first 
piece of cake. 


WWW.MRTMAG.COM 


In recent years paging has become an 
indispensable means of contacting people in 
both personal and professional environments. 
To reduce their dependancy on commercial 
paging providers, many private companies and 
public institutions are now looking to take 
control of their own paging systems, to provide 
reliability, coverage, speed and service. 

Zetron makes a wide variety of paging 
infrastructure products ideal for these small to 
medium-sized users. 

Whether it’s a campus, multi-story office 
building, hospital or factory, Zetron has the 
right paging terminal for you. 


-LIEE SAVING 


al 


Hospitals/Medical Centers 
Campuses 

Manufacturing Plants 
Office Buildings 

Security 

Courier/Delivery Services 


Restaurants 


Day Care Centers 


(ZETRON 


Mission-Critical 
COMMUNICATION SYSTEMS 


5 to 50,000 SUBSCRIBERS 


Phone: 425-820-6363 www.zetron.com Fax: 425-820-7031 Email: zetron@zetron.com 


CIRCLE (2) ON FAST FACT CARD 


LEADING THE WORLD IN ADD.on : 
elf COMMUNICATIONS coz over so rears 
i] SPECIALISTS, INC. ie Yor ay i 


» Order Factory Direct - No Minimums 

> Same day shipping on most orders 

> Toll free voice and fax for easy ordering 

> 24 hour “InfoFax” and website application notes F 
for around-the-clock tech support aia 


DCS-23 B/] 
snvise Fogrenette ot 108.008 oo NOW MORE THAN EVER, YOUR BEST SOURCE 
wal FOR QUALITY TONE SIGNALING PRODUCTS! 


WE'RE PLEASED TO ANNOUNCE THE ACQUISITION OF THE 


ae electone 
Call us for the lowest cost, 12.5kHz channel spacing, 


exact replacement crystal and ceramic IF filters for 


part 90 Refarming. Complete kits available for. LINE OF TONE SIGNALING AND ENCRYPTION PRODUCTS, 
most popular radios at $15.00 to $25.00/it TO BETTER FULFILL YOUR TONE SIGNALING REQUIREMENTS. 


ST-20, 25, 50 
Voice Encryption:Units 
PRIVATE COLLECTIONn'series provides low) high level 
securily for two-way radio voice applications. 

PC programmable with optional kit. ; 
0.9" x 1.5" x 0.25" Nel iek 
$79.00 - $299.00 ee \ 


1D-8 
Automatic Morse Station Identifier 
Meets all FCC ID requirements. 
.. \ Fully field programmable with included keypad. 
4.85" x 1.12" x .35" 


$69.95 

PE-1000 

Desktop: Paging Encoder ST-804A , 
Two-Tone Sequential. Multi Format Encoder 


Other formats and custom tones available. 


7.5" x78" x27" Encades Two-Tone Sequential, Burst Tone, 


‘of DTMF ANIJENI Formats. 


eras PC programmable with optional kit; 
or factory programmed for free. 
1.15" x.0,84 x 0,15" 
$59.95 

$S-64 

CTCSS Encoder 

Microminialure, DIP switch programmable. 

Includes 64 tones from 33.0 to 254.1 Hz. ST-809B 

0.66" x 1.08" x 0.21" Malti Output DTMF Decoder 

$28.95 Decodes address codes of 1 to 7. digits from 
all 16 DTMF characters. 
Multiple outputs and remote:reset capabllily. 
PC programmable with optional kit, or factory 
programmable for free. ! 

TE-32 1.34" ¥'0,85" x 0.21 


$59.95 


Mulli-tone CTCSS Encoder 

Rolary dial switchable to any of the standard 32 EIA tones. 
§.25° x 3.3" x 1.7" 

$49.94 

TE-32D with LED display, $99.95 


ST-888 

Desktop ANI Decoder / Display Unit 

Use with ST-804A or other DTMF ANI encoders for 
monitoring of fleet radio users and control systems. 
$499.00 


TP-3200 
Shared Repeater Tone Panel 
Full featured and with all 157 CTCSS/DCS codes, 
#: Desktop and rack mounted versions. 
$279,95 


{ 


TS-64 | 
cTCsS Encoder-Decoder 
Microminiature jumper programmable. © 


COMMUNICATIONS SPECIALISTS, Inc. 
Includes 64 tones ftom 33.0 to 254.1 Hz 


ies eps 3 SA a 426 WEST TAFT AVENUE » ORANGE, CA 92866-4296 
$54.95 (model TS-64DS with DIP switch, $57.95) se OD (714) ship 3021 oFAK (714) 974-3420 


a ae U.S.A. (800) 854-0547 © FAX (800) 850-0547 
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